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ATTORNEY DOCKET NUMBER: 10165-042-999 
SERIAL NUMBER: 10/573,905 

REFERENCE: B08 



1 

ay 7 -i?3u--Mmm?fre,mift 

it 1 ax» 2 ^±©jsah* *#awj#fc UT*rr 

[0 00 1] 
[0 0 0 2] ! 

A6nrv^E*i»*v »tgpis> aswris ffit*4i 

[0 0 0 3] f:^> «t*lC*V>Tfe> 

^-if<Dffitt^E^-r^>7'fe5 i ;vn ij >xx^^-*tfia 

9-«B«HfcUC:7-r/X*£f5>, fh7tHP7 

s, cn&©*a«i, 7;^A-fv-a^Attai*ffi£ 



«rH¥5-2 4 6 8 8 5 

2 

<, 7*fe5 L ;l/3U>-&^3Rr$ > ^)7^?;l/r3U>h^ 
>X7x7-f (ChAT) ©»tt*0»1-«7'fc?;p 
3U>h7>X7i7-ifBgftffl (ChATRJS^ 

ffl) **r*«««)«ffl*«!i«*ft, <y$- 

D-f*>3 (IL-3) *^d5#iT**Att**B 

0MW3-9 3, 7 2 84»4it8, Ka 
megai et a 1. Neuron, 4, 429^ 
436 (March 1 9 9 0) , Karaega 1 e 
t a 1 . Brain Research, 5 3 2 , 3 
23-325 (1 9 9 0) ) ^ JMSjBfcftH? (n e r 
ve growth f a c t o r : NGF) ifiZti&W 

Hi [Dev. Brain Res. i, 45-52 
(1983)), Granulocyte-Macro 
phage Colony-StimulatlngF 
actor (GM-CSF) *M n v i t r o'TtfttB 
Oft^H^tl/TOfPfflft^rr^Ht (Kamegai 
et a 1 . Brain Research, 5 3 
_2, 323-325 (199 0)) tXTH 

*• 
[0 0 0 5] 

[*«jW*ftl,J;5fcT*«B] *HT> 
E1M»*fcv>5ffittS#K 4dUttSKflS)3 U >fMtt 

fciRt*, JfiJbH : PT**xUxn#'f x^> (EP 

O) , SS^DX-M&fff (G-CSF) 

n7 7"^3DX-*ll^S^ (M-CSF) ^tfinfcW 

BfW§fc*#U B&ttl**C£«#tt0>?tt&ftafi: 
[0 0 0 6] Hot *«W©Btttt, K«flBB«fc<fc 

KfifPfflRrX/Xtt7-fe^3 U>h7>X7x7-i? 
7^A>fv-S|, 7^y/Wv-B«Att**ftXtt 
[0 0 0 7] 
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3 

x?x ■tt#3Dn-*i*H : P»r^^o7r-y3 

d ~-mwMTft satf nit 1 axs 2 aeucoisjfoa 

[0 0 0 8] *58W"C*»dE»t^Tttffl1-*ifilliH : f 
[0 0 0 9] tfct)*>, XUXD3j5-fx?> (EPO) 

fcottTtt, MAS* t MI*^Attinfc*t©»* 6 
ttffiUT»Sn^«8©thEPO (#&¥l-3 8, 
8 0 0*ii» *\ khEP0©73/BBHfc»Jfrr 
S^!yir>^r-RNA (mRNA) SJBWU f0m 

RNAft*il^tTiaiftDNA#ft#J5ftU {fcHTBSfc 

»± who 
■B4k*. cosaifi, ^w=-xaax*-wim«i 

B (CHO) , 79xc-l2 7MB«oMbonHI 

CK Atf, #^¥1-4 4, 3 17*t&«. Kenne 
t h Jacobs?, Nature, 3 13 , 8 0 6 
-8 1 0 (1 9 8 5) ] *&&&VT*ibifl-Ci* 9 *L 

-X/NAX^-WMMIB (CHO) Slt^tbTS4S 
tffcafi^ffi&fc: hEPOT&S r hEPO/CHO? 
0EPO*t$ltf&n*. 

[0 0 10] JKtt#nn--jM*H : F (G-CS 
F) fcr^Ttt, WAH khG-CSFS4IBias« 

»0thG-CSF (4*&¥l-4 4, 2 0 0% v 
S) Bfi^BK£?T^B*BmBtf®V± 

MAtt, ft&¥2-5, 3 9 5*1, ftR! 
&86 2 - 1 2 9, 2 9 8/ff, &W&g6 2 - 1 3 2, 8 9 
9^, WWIH6 2-2 3 6. 4 8 8^, #§BPS64-8 
5,0 9 8^®#&» o ^IT, A#«fcli, 
«, ^*SfchG-CSF, ^Wx-XAAX*-9PM 

an (cho) *ii±tLT*±stt&ae^ttJdth 

G-CS FT?»* r hG-CS F/CHO, 

(e. co 1 1. ) «iif^tixTa***&ae?iim 

t KG-CSFT&£r hG-CSF/E. coll. 

[0 0 11] SK, 7jD77-y3D--«jHHf 
(M-CSF) tC^tfc, WAtf, A<Z)S^co£#« 

SF *fHHB6 4-2 2, 8 9 9*1, ttR¥3 



(3) #ffl¥5-24 6 8 8 5 

4 

- 1 7, 02 i*®ftfiw ae?«ftft*fcJ:o 

Kil£n*:fc© Milt ft*H6 2 -5 0 1, 6 0 7 
1 - 5 0 2, 3 9 7 *|<D£&B) £ 

M-CSF, ?Wx-XAA**-JMHM (CH 
O) ***tl/T»*S*&BfirHBIlfchM-CSF 
7?*5rhM-CSF/CHa *8§M (E. col 

i. ) tfi*tl/TMIft**«:3tfi^ffl(lthM-CS 
FT^SrhM-CSF/E, coIi.^OM-CS 

io F*«*if6n*. 

[0 0 12] ^©SSEPO, G-CSFXteM-CS 

[0013] -eur, zin^EPo, g-csfx«m 

-CSF©a4*fcr>v»Ttt. #*fcfcft«B**0B 

OV>Tte, EPO©»&jW*^lASfcD0."'l~ 
# 5 0 0ug, ff£b<te5-l 0 o'/zgT&D, *fc, 
G-CSF©«*3Wi«j*AlAafcD0: 1-1, 0 
00^g, Jf^L<Hl-7 0 0/igTfcD> JEfc M 

-csF©»fca«**AiASfcpq. l-i, oo' 

[0 0 14] JEfc, #3S9i©EPO, G-CSFXttM 
-CSF€*«rt»t1-SttHfc^^Ttt, *'©«4# 

30 5MHr;Un-x, #UV;i^-h8 0, fcKn+vX? 1 

;Hr;H3-x, 75K7=fA, h5#>h*, *;ws* 

4 0, *?;HzAD-X, -tf^^x sattt^hU'? 
7x;-;k jru*/-^ ^nnjri/y-* 

SIC, !R»Bj«Otl/Ttt«IA 
tffc hJfilifl 7;i/^5 X f+Xh7X X? 1 

*i/X9 t l/>«flsfcT5/«| 1 *'jxfl/>^U3-;i4 
5^ S*tf5^t*fe*^5. 
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5 

[0 0 15] &iC, KTK:*58W©»*ft«B'r«&86 
C l ] BfCBBBBaBB 

MS!15 0(DBALB/YW 

*£) #&BKa«S^«*H»S»fc. A>*X© 

(HBSSBJfc pH7. 4) 
JBtiJbTfflSrU £n£3 7<CT3#fiB0. 0 3%©h 
>J^3/>ft^SHBSS** (pH6. 5) XUBML 
&. 6 3tfm0:M n>^y^aT?«iU&* «UM* 
*afcSS«»bfe. jfflia6X 1 0 5 iS/m 1 

THM&Lft. »Ba>*BM»l$K:^Xj3NGF (mj3 
NGF, lOOng/mK U 

3>\2i~>bhhv9uy7-V3a--nmK=? (r 

hM-CSF) (y>1f^Am *BVU-fa- by 
ym lOCFU/mK 5 OCFU/mlXtel 0 0 
CFU/ml, »Jn>tf^>hb h«K3»3Dr:-JW» 
( r h G - C S F) (**figg#S&tt») 1 0 C 
F U/m 1 , 5 0 CFU/m i Xttl 0 0 CFU/m 

(r hEPO) (4>^S«ficA^tB) 1 I U/m 1 , 
5 I U/m lXfilOI U/m 1 £^n^MP;L 3 0 

TE<z>^rftT3U>7-fe^;Ph7>X7x7-i? (Ch 
AT) Stt*jB€l/fc. H8*S*ifc*-r. Ml 

©tflEL^-iOMgjft (DM EM) (drifts, * 
B-n.-3-^jm) iTE<0«»**UEL&HamOF 
12 (4=73 *!:») (pH7. 4) i©l : 10ft&tt 
T&ofc, l-fttoft, 1 5mM0HEPES«Wifc 3 
OnMGHri/^B^HJtfA, l%©^yU>-Xb 
I/^hT-f^>WH , lOO^g/ml 

0fchh5>X7xUX 2 5 u/m 1 0«JrS4taflS-f 
>va'JX 2 0nMO7 p Dy^fDX 2 0nMOh 

Hnn;^/>-2 l-jRK£, l OmM0L-#;ic: 

30nMW3, 3', 5 - MJ 3- P-L-1M 
D-X 7ng/ml^)hJ7iD-iK 7ng/ml 

UMOftirH, Rtf. l^l/m 
1 ©5*5^a^« CHu tchings^, P. N. 
A. S. , 7_5» 9 0 1-9 0 4 (1 9 7 8)) 

[0016] [ 2 ) S N6. 10. 2. 2CO^H<a^(7)EB® 
*H->*^**K«**nT*D» :©*»OWa i n 
e r1#±*6jSlft$n&SN6.10.2.2|ieiatt, T^X* 
B»»l|iaiflaf7^X#g^ffl|iajlNl 8TG2£©1* 
£#a«Bfcl/TB£anfcSN6«B CHanmon 
d Science, 2 3 4 , 1237—1240 

(1 9 8 6)) ©*^D->T»*. HfflKtt, 1 0% 



(4) #H¥5-2 4 6 8 8 5 

5 

fc, MM2X1 0 5 (|/ml £HB SSB?»t (pH7. 
4) T2HK *iJlili»»»Tl|lltt»L/fc. rhM-CS 
F, r hG-CSFXIlr h E P O B»»«-C 
3 5mmJia i^h> 5V y*>y>tfcB, #S~jl 
-^*->>HW *T2BffliS*Lm 3BBICMB 

ttSBSUfc. jg*£g2K;ST. 
[0 0 17] (3) Fimbria GSJSX) -For 
nix (K^) »«t«invivo^f^ff 
J0 g 

#B 300-350 gOTi s t e Tfk7)V¥J&vy 
V (B*?U7, *JO S3 0-5 0mg/kgO^> 
b/VV\Z9—)]f*hVyj* (s od i urn pento 
barbital) T*#U Sg&£flg£ftgB fcMJ 

HTF imbr ia-Fornl xfflR&ffofc. "T& 
t)*>, £fflJ^iE#<Z)B r e gma <fct> 0. 5mm» 
«IB:t;iE^ii^B5Sriaa:1-§ 3mmft(DgB^^^i^ 
U JE^m<DF imbriatFomi x££g£# 
20 K«3IB*L&. *ffi3®^#C7)Br egma^&O. 2 

Xhlt. Z<Dtl-3L-U%mVT* 125 1. U. /I 
5 a 1/dayWV^l 2. 5 1. U. /15/zl/ 
day02dose©r hEPO£&*5y h 3EE#>& 

g/15/i 1/d ay(D|8-NGF*SWil 5 m 1/ 

[0 0 18] M140ICO77 H:2mg/kg05? 

30 -f V^ , Dhr^7A'*D7*X7x-h (d i i s op r 
opyl fluorophosphate) £8S^Ift 
#4U 4P*IB»fc 10 0ml 0)£aiftjft*afctffc: 3 0 
0mlCD4%/^^^;i/A7;i/7 ; l:H (par a form 
a 1 d ehy d e) 0. 1 %<D?)V?-)l7)l : rt 
H (g 1 u t a r a 1 d e h y d e) £^tf#aiLfc 
0. lMU^BBWKTBBUfc. BtBlBLT, 2% 
If >#-~ (Z amb o n i ) JJTC4 BBB*l/ft«> 
41001 0*»«»*+fc-*#BL&. i$20/zm 
©BSttffl)tftfPJ«U, (Bute 

^? her et al. Neuron, 7_» 197 — 2 
0 8 (1 9 9 1)) ©BWiTJfefibfc. 
(Gage et al. Neurosclenc 
e, r9, 241-255 (198 6)) \zm\ 7ir 
?WJ>XXf7-1f (AchE) RlttjfflR fttt) 

trtB+B»©±*ll»V^c#ftt"*»/hBa 1 2 am© 
»ftlffi)fi£B«##rV7 C*U 

tffl^TB^fc. <@^©l!i®fCDF Imb r i a- 

fo r n i xwmwRtfRttwnmfivtymmfamz'-D 

^X, AchEBttBBOft«ttni/« WBBfcflPfirr 
5» 5Ac h EBttflBB«K»Blc#«£r««BftTMo 
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(5) 
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8 



Mean±lS. D. T&O, **tep<0. 0 1** 
U EPO-Httl 2 5 I. U. /I 5/i 1/d 

ay»#»$, EPO-LI112. 5 1. U. / 1 5 u 

[0 0 19] (4) m)>7±^)Vhy>7,yxy-H 

(chAT) mmfemsmoizm 

ChATffittfi, FonnumCJS CF. Fonnu 
m, J. Neurochem. , 2 4 , 4 0 7—409 
(1 9 7 5)] KX^T*»&. rfttoft, ±124)30 
ft*«MS**WiSN6. 10.2.2*SIU«7A-#U 
XT>T?EJKL&«, 3 0/zl(D10mM-EDTAS 
*T?**5>:MXU MiCg^fiaO. 5% (v/v) 
Tr 1 ton-X10 0ftttAfcfe©S»XHibfc. 
»*SJK*«»4 3 0 OmM-NaC K 5 0mM»J>B 
thVV&ISffiWi (PH7. 4) % 2 OmM- E DTA 
[CggcbUTO. 2mM(l- 1 <C) acetyl-C 
oA (7V->^A ^^>a±0HA) RlK8mM- 
Choline bromid eStX7"fe^3U>X 
Xf7- tffiWBti/TO. ImM-Physosti 
gmi ne£UP;i}fct>0T&£c £ 5 ju 1 * * 



*1. SmlcOT-f ^D^n.-^ (XyA>H^7m 

F-f30 KA*u »***>^;P2m 1 «n*T8<S 
£5*#U 3 7TCT1 5#IBEJ6;;Stt&. 

& 5m 1 CD 1 OmM-Ph osphate buffe 
rtftV^Lft, Omg/ml ©*U 

h (Sod i urn Tetraphenylbo 
rate) 6t&2m 1 <D7± h~ b U )Vt 1 0m 1 <D 

a >^^>^-(C<toT 14 CTlMSh&7tf;i'3 U 

U ChATjStt*#»&. 
[0 0 2 0] Sfc, SBS^Stt, n-UH* CLo 
wry^, J. Biol. Chem. , 1 9 3 , 2 6 5 
-2 7 5 (1 9 5 1)] fcffioTfrofc. £0B«n?± 
m<D#m®V>7)l<Dl 0 a 1 *ffiffll/fc. *LT, £ 
tl6CD«**K:JfcJStt, ««e«RO«ChATfiHtS 

20 £#*fcoHTtt t - t e s t £ff ofc. 
[0 0 2 1] 

ttl] 





D 


ChATJfcgg 
(P DOles/x* 
/.in ) 
(■ean ±3D) 


m 

CHAT 

tt' 1 


Ug/well) 
Ue&A±SD) 


its 

I" 


|8CbATJ3«fe 
(P noles/hr 
/will) '» 
(ocan±8D) 


ttCh 
AT® 
tt« 


Control 


9 


13. 2±0. 9 


100 


118. 5± 19. 8 


100 


93. 8± 11.0 


100 


n£NGP 
(16/ml) 
100 


4 


21.8±2.2 


181 


146. 7 ±25. 6 


129 


185. 3± 23.1 


107 


tM-CSP 
(CFU/fll) 
10 
50 
100 


3 
3 
8 


12.8±2,4 
15-5±0,T 
15.5±0.7 


97 
117 
117 


148. 7 ±17. 6 
171. 7± 16.1 
137. 8± 2.9 


125 
144 
115 


112. 3± 14.1 
158, 4 ±13.5 

i2B.i± as 


120 
170 
137 


bG-CSP 
(CPU/ml) 
10 
50 
100 


3 
8 
S 


13.3±1.9 
16.5+2.7 
16.0±1.5 


101 
125 
114 


iS3.5±32,4 
147. 8 ±12. 4 
140. 9± 15. 8 


112 
124 
118 


107.2±31.3 
145,l±2Q.l 
125. 2± 4.0 


114 
165 
183 


bBPO 
OU/ml) 

1 

5 

10 


3 
3 
3 


11.9±0.8 
15.9±2.3 
15.8±aT 


90 
120 
118 


197. 0± 21. 2 
149. 5± 20. 5 
164,0±81.3 


131 
125 
138 


111.5± ai 

140. a± ao 

152.4* 22.7 


119 
149 
182 



x i o o 



to : fettffigafi x 1 0 0 

(Control OI&S&S) 

c : ttCHAT&tt^CbATJtSttxIftagft 



(tf >/Jl><OfcChAfl&£) 



[0 0 2 2] 



(Control 0ftChAmfe) 

»2] 



x 10 0 
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a 


(F boIbs/ 


ffittCb 
ATJtS 


/ig/well 


sea 

*> 


(P Boles/ 
hr/iell) B> 


ChATE 
ft 41 


Coatrol 


1 


20. 2 


100 


U7.1 


100 


179.2 


100 


hll^CSF 
(CPU/il) 
50 


1 


34, 1 


166 


157.1 


107 


322.2 


180 


hG-CSF 
(CPO/nl) 
50 


I 


32.6 


161 


U6.G 


100 


283.6 


158 


hSPO 
(IU/il) 
10 


1 


36.5 


180 


142.6 


07 


311.7 


174 



[0023] ±eaifc3sm**5W5*a:J:5te, 
*m®wmmm<DWft%m%\z*%w<D r h m- c s 

F, rhG-CSFXIlrhEPO**tfcStDos 
eT»lDUfci#0 5B«©ChATfld^ 
&^fe v ChATStt^il^cje^i> rhM-CSF(D 
SfiC^Cont ro UCMlTDose : 1 0CFU 
/ml, 50CFU/mlWl00CFU/mlTS 20 

m&mz j en : en2 5%, 4 4*atfi sj^jdsi*, 

rhG-CSFO*^l:UCon t ro ltCJtUTDo 
se:10CFU/ml, 5 0CFU/ml^tfl0 0 
CFU/mlTBSe*£*n*hl 2%, 2 4%#tf 
1 8 rhEPO0f^l:BCont 
r o 1 (CftbTD o s e : 1 I U/m 1,51 U/m 1 

srx i o i u/m i vmm&&* j tix j eti3 1 %, 2 5 

%Rtf3 8XJ8JDS#&. ^tlS^fitt, *fii£LT^ 
&Ufcmj3NGF (lOOng/ml) ©«-&<D8i«2 

[0 0 2 4] ChATttSttCUUTtt, Con 

trolCJJLT, rhM-CSF^Do s e : 5 OC 
FU/mlMl OOCFU/mimftll 7%ig 
ijn^-fr, r hG-CSF^Do s e : 1 OCFU/m 
1, 5 OCFU/m Ifttfl 0 OCFU/m 
ttl*, 2 5%Xtfl 4%mM2^ Sfc* rhEPO 
tfD o s e : 5 I U/m 1 Rtf 1 0 I U/m 1 -?-£ft€ 40 
tl2 OXRtfl 8K«in;S*fc. BChATStt 
K:3V>Tte, Control fcftl/T* rhM-CSF 
#Do s e : 1 OCFU/m 1, 5 OCFU/m 1 Rtf 
1 0 OCFU/m lT^n-?n2 0%, 7 0%Rtf3 7 
KJMiatt, rhG-CSFOTose: 10CFU/ 
ml, 5 OCFU/m IRtfl 0 OCFU/m 1T<*1 
•6*114*, 5 5%Rtf3 3XJMmSii\ $&, rhE 
P 0#D o s e : 1 I U/m 1 , 5 1 U/m 1 Rtf 1 0 
I U/ml *?-£*H?*ll 9%, 4 9^Sff6 2!&*fjDS 



rhM-CSF, rhG-CSFX«rhEPOH C 

hATRgfffflti^Tfeinft«**»iin:tai 

[0 0 2 5] Hfc, « 2 14, SN6.10.2.2fflB©ChA 

TJtfitt, ««e«ftttftChATgttfc#r-&**98 
©rhM-CSF, r hG-CSF&tf r hEPO©& 

»&jKT*>0m :o*m nei^c o n t r o 

£CD*»0teS^6W5*fc<fc5l;:, rhM-CSF 
(50CFU/ml) , rhG-CSF (50CFU/ 
ml) r hEPO (101 U/ml) fi, ChAT 

Jtgft£-we*i6 1%, 6 8%&tf8 0%±#£#, 
sfc, «chAT»tts-tn-en8 o%, 5 8%&tf7 

4%±#£1*fcc 

[0 0 2 6] Blfc*L&J:3K:. rhEPOg 

4PTte, STUBS (£3*56*, 0. 1XBSA) fcJt 
^TJtfflttfcF imb r i a-Fo r n i xWWrLtcy 
y b<D*mmz#ttZ>A c h E»ttfflB©4#**s&* 
fctt$3*lft. Jt«4t£F imbria-Fornix 
hO^HJfC, rhEP0O7tW3»J 
>ff»ttttBflBfc»T* in v i voOM«| 

[0 0 2 7] 

M-CSF, r hG-CSFRtf r hEPOte, 7c4jfe 

bbbx izttvxm e#r * *<DtL tb jls n& a 

X*B»#ft»B© in v i t r offlftftSlCfc^T 
Ma*tB*R:*lllS**t*teChATfldStt^a 
ChAT8tt**JqStf, vtfx*H***3U 
>fls»tt#ft»B#S N6. 10. 2. 2MBfc*^T*> C h A 

t itma^mc h at fs^mtu^ ttox. zine 

OjtlhH^ rhM-CSF, rhG-CSF&tfrh 
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11 

EPOtt. «nfc«B4#BfifPfflft58»r6t*lCC 

h A TKiSftffl £5g»T S 310 <Dm m»t 

^olliC, in vivoO^ fto^Fimbr 
ia-Fornl 7LO#imfoWimzt$^Xh7tt 

tiT< SNGF ©*IW«fl»f fc «k t> TfclM.*&» 

!*«C£#T*fc<ftDraH-*. t£oT> I n vl 
v ofcfc^Tr hEPOfltNGFfllONe u r o t r o 
ph i c Facto im&%ftOZttfiWt>frtt£o 

[0 0 2 8] £©£:», #559!©r hM-CSF, rh 
G-CSFRyrhEPOB. 3 <J >fWMt ©ttffifflffi 

*tLTff3»T*S&*». MS. HiliJil^CDlfJtjfin 
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[OBJECTI 

The useful preventive and therapeutic agent is 
provided to the prevention and the treatment of 
the disease by the various cerebral-function 
damage with effective the cell survival 
extension actions including an Alzheimer's 
disease, the Alzheimer type senile dementia, or 
a cerebrovascular dementia and/or an 
acetylcholine transferase activation action. 



[SUMMARY OF THE INVENTION] 

It is the preventive and therapeutic agent of the 
disease by cerebral-function damage which 
contains the hemopoiesis factor of one or two 
kinds or more chosen out of erythropoietin, the 
granulocyte colony-stimulating factor, and the 
macrophage colony stimulating factor as an 
active ingredient. 



[EFFECTS] 

Since it has a cell survival extension action and 
ChAT activation action which were excellent 
and side effects are moreover low, it is useful as 
a pharmaceutical used for the various disease 
by the cerebral-function damage including an 
Alzheimer's disease, the Alzheimer type senile 
dementia, or a cerebrovascular dementia. 



[CLAIMS] 



itmm 1 ] 

tifc 1 mxa 2 mu±<v'£ihm 



[CLAIM 1] 

Preventive and therapeutic agent of the disease 
by cerebral-function damage which contains the 
hemopoiesis factor of one or two kinds or more 
chosen out of erythropoietin, the granulocyte 
colony-stimulating factor, and the macrophage 
colony stimulating factor as an active ingredient. 
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[CLAIM 2] 

The disease by cerebral-function damage is 
disease with effective a cell survival extension 
action and/or an acetylcholine transferase 
activation action. Preventive and therapeutic 
agent of the dementia by cerebral-function 
damage of Claim 1 . 



[CLAIM 3] 

The disease by cerebral-function damage is an 
Alzheimer's disease, the Alzheimer type senile 
dementia, or a cerebrovascular dementia. 
Preventive and therapeutic agent of the disease 
by cerebral-function damage of Claim 1 . 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the therapeutic agent 
used in order to prevent and treat the disease 
by cerebral-function damage. 
Specifically, it is related with the preventive and 
therapeutic agent of the disease by cerebral- 
function damage Which make an active 
ingredient erythropoietin, a granulocyte colony- 
stimulating factor, or a macrophage colony 
stimulating factor. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

Disease by cerebral-function damage, an 
Alzheimer's disease with an early advance at 
heredity, an Alzheimer type senile dementia 
with a slow advance at the non-heredity with 
which elderly people onset a disease, Cerebral- 
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ischemia damage of a cerebral infarction, the 
cerebral hemorrhage, etc., Cerebrovascular 
dementias, such as the dysmnesia considered 
to accompany to cerebral-circulation damage, 
intelligence damage, a volition reduction, and a 
caution force reduction, are known. 

And, with these disease, the symptom of the 
dysmnesia appears notably in the disease 
onset initial stage as the big characteristic. 

However, it is considered that it originates 
that cholinergic neuron cerebrum basal ganglia 
carrying out the degeneration dropping off of 
this comparatively selectively at the initial stage 
of advance of the disease. 

In particular the disease by such cerebral- 
function damage has been formed into a social 
problem in the senility population in recent 
years increasing rapidly. 

Also in the pharmaceutical industry, these 
disease are prevented fundamentally. 

Development of the therapeutic agent for 
treating is made into pressing need. 



[00 0 3] 

^A&m&mmft<D^ y ^ 
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[0003] 

Then, also in conventionally, with the 
mechanism of disease onset of such disease, 
development of the therapeutic agent is also 
examined from various directions, and the trial 
of development of several therapeutic agent is 
carried out. 

Since the Alzheimer type senile dementia, for 
example, accompanies the function lowering of 
the cholinergic nervous system in a brain, that 
is, reduction of the amount of acetylcholine in a 
brain, for the objective which makes the amount 
of acetylcholine in this brain increase, use of the 
acetylcholinesterase inhibitor which obstructs 
the activity of an acetylcholine precursor 
substance, or the acetylcholinesterase which is 
an acetylcholine degradation enzyme is 
proposed. 

Also in fact, use of the physostigmine, the 
tetrahydro amino acridine, etc. is proposed as 
an acetylcholinesterase inhibitor. 

However, these medical agents do not have a 
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sufficient therapeutic effect with respect to the 
disease by the cerebral-function damage 
including the Alzheimer type senile dementia. 
And, there are problems, that is, there, are side 
effects which are not preferable. 



[0004] 

Recently, Although it is the objective which 
makes the amount of acetylcholine in a brain 
increase like the above, use of not the thing 
using the acetylcholinesterase inhibitory effect 
of the above but the substance which has an 
acetylcholine transferase activation action 
(ChAT activation action) which activates the 
activity of acetylcholine transferase (ChAT) 
which is an acetylcholine synthetase is 
proposed. Actually, the treatment and 
preventive agent of the senile dementia which 
make an interleukin 3 (IL-3) an active ingredient 
[Unexamined-Japanese-Patent 3-93,728 
gazette, Kamegai et al.Neuron,4,429-436 
(March 1990), Kamegai et al.Brain 
Research, 532,323-325 (1990)] 

A nerve growth factor (nerve growth 
factorrNGF) acts on a sympathetic nerve, a 
sensory nerve, a forebrain cholinergic neuron, 
etc., accelerates the differentiation and 
maturing, and is effective in survival and a 
function maintenance. [Dev.Brain Res.9, 45-52 
(1983)], Granulocyte-Macrophage Colony- 
StimulatingFactor (GM-CSF) has the action as 
a nervous nutrition factor by in vitro. [Kamegai 
et al. Brain Research, 532,323-325 (1990), ] etc. 
are reported. 
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[PROBLEM ADDRESSED] 

Then, present inventors direct its attention, 
Disease by cerebral-function damage, the 
symptom of the dyskinesia is accompanied to 
the disease onset initial stage, and the 
cholinergic neuron ,of cerebrum basal ganglia 
carries out degeneration omission 
comparatively selectively as the characteristic. 
This cholinergic nerve-cell-degeneration 
omission is prevented. 

Moreover, research was earnestly piled up 
about development of the therapeutic agent 
which can be treated. 

As a result, it discoverd that the erythropoietin 
(EPO) which is a hemopoiesis factor, a 
granulocyte colony-stimulating factor (G-CSF), 
and a macrophage colony stimulating factor (M- 
CSF) have a cell survival extension action and 
an acetylcholine transferase activation action 
which were excellent. 

It is effective in the prevention and the treatment 
of the disease by cerebral-function damage. 
This invention was reached. 



[0006] 

Therefore, objective of the invention is to 
provide the effective preventive and therapeutic 
agent in the prevention and the treatment of the 
various disease by cerebral-function damage. 

Moreover, objective of the invention is to 
provide the effective preventive and therapeutic 
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agent in prevention and the treatment of the 
disease with effective a cell survival extension 
action and/or an acetylcholine transferase 
activation action. 

Furthermore, objective of the invention is to 
provide the effective preventive and therapeutic 
agent in prevention and the treatment of an 
Alzheimer's disease, the Alzheimer type senile 
dementia, or a cerebrovascular dementia. 



[0007] 



[0 0 0 8] 
[0 0 0 9] 

(EPO) ^o^Tti> 0j;tfi* 



[SOLUTION OF THE INVENTION] 

This invention is the preventive and therapeutic 
agent of the disease by cerebral-function 
damage which contains the hemopoiesis factor 
of one or two kinds or more chosen out of 
erythropoietin, the granulocyte colony- 
stimulating factor, and the macrophage colony 
stimulating factor as an active ingredient. 



[0008] 

About the erythropoietin, the granulocyte 
colony-stimulating factor and the macrophage 
colony stimulating factor of the hemopoiesis 
factor used as an active ingredient by this 
invention, as long as the essential action as a 
hemopoiesis factor is produced, it is considered 
that the thing was produced by which method is 
also possible. 

That is, the thing was extracted from nature is 
also possible. The thing was produced with the 
genetic-recombination technique is also 
possible. 

Moreover, the any one of a prokaryotic cell or 
an eukaryotic cell is sufficient as the 
transformed cell in this case. 



[0009] 

That is, about erythropoietin (EPO), For 
example, the natural human EPO (Japanese- 
Patent-Publication-No. 1-38,800 gazette) who 
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extracts and was obtained from a human 
aplastic-anemia patient's urine, the messenger 
ribonucleic acid (mRNA) corresponded to a 
human's EPO amino acid sequence is 
extracted, and the recombinant-DNA body is 
prepared using the mRNA. 
Subsequently the thing produced with the 
genetic-recombination technique made to 
produce by suitable hosts (for example, the 
microbe like Escherichia coli, yeast, a plant cell 
strain, and cell strain of animals, such as COS 
cell, a Chinese hamster ovarian cell (CHO), 
mouse C-127 cell, etc., etc.) [for 
example, Japanese-Patent-Publication-No. 1- 
44,317 gazette, Kenneth Jacobs etc., Nature, 
313,806-810(1985)], etc. can be mentioned. 

And, rhEPO/CHO etc. EPO which is the 
genetic-recombination human EPO who made it 
produce, having made natural human urine 
EPO and the Chinese hamster ovarian cell 
(CHO) as the host is mentioned specifically, for 
example. 



[0010] 

About a granulocyte colony-stimulating factor 
(G-CSF), For example, natural human G-CSF 
which extracts, isolates and purifies and was 
obtained from the culture supernatent by 
cultivating a human G-CSF production cell 
(Japanese-Patent-Publication-No. 1-44,200 
gazette), That which chemically modified the 
thing or it which was made to produce from the 
transformed body which transformed and 
obtained hosts, such as an Escherichia coli and 
an animal cell, by the genetic recombination, 
and isolate-purified this can be mentioned. (For 
example, each gazette of the Japanese Patent 
Publication No. of number 2-5,395, 
Unexamined Japanese Patent 62-129,298, 
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Unexamined Japanese Patent 62-132,899, 
Unexamined Japanese Patent 62-236,488, and 
Unexamined Japanese Patent 64-85,098). 

Specifically, for example rhG-CSF/CHO 
which is genetic-recombination human G-CSF 
which made it produce, having made natural 
human G-CSF and the Chinese hamster 
ovarian cell (CHO) as the host, G-CSFs, such 
as rhG-CSF/E.coli. which is 'genetic- 
recombination human G-CSF which made it 
produce, having made the Escherichia coli (E. 
coli.) as the host, are mentioned. ' 



[0011] 

Furthermore, also about a macrophage colony 
stimulating factor (M-CSF), For example, 
natural human M-CSF which extracts, isolates 
and purifies and was obtained from biological 
samples, such as people's urine, (for example, 
each gazette of Unexamined Japanese Patent 
64-22,899 and Unexamined Japanese Patent 
3-17,021), the thing was produced with the 
genetic-recombination technique can be 
mentioned (for example, each gazette of the 
Patent-Publication of number 62-501,607, and 
the Patent Publication of number 1-502,397). 

And, specifically, for example rhM-CSF/CHO 
which is genetic-recombination human M-CSF 
which made it produce, having made natural 
human M-CSF and the Chinese hamster 
ovarian cell (CHO) as the host, M-CSFs, such 
as rhM-CSF/E.coli. which is genetic- 
recombination human M-CSF which made it 
produce, having made the Escherichia coli (E. 
coli.) as the host, are mentioned. 
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[0012] 

As an administration route of such EPO, G-CSF, 
or M-CSF, the administration in a brain which 
administers a direct medical agent in a brain 
surgically, and the administration in the 
cerebrospinal fluid which injects with a direct 
medical agent in the cerebrospinal fluid can be 
considered. 

Moreover, possibility is expected an 
intravenous injection etc. 

[0013] 

And, about the dosage of these EPOs, G-CSF, 
or M-CSF, the disease, its condition of disease, 
etc. used as a subject are considered, and it 
can determine suitably. 

About a dosage, in the case of EPO, it is 0.1- 
500 micro-g per normal adult. Preferably, it is 5- 
100 micro-g. 

In moreover, the case of G-CSF It is 0.1- 
1,000 micro-g per normal adult. Preferably, it is 
1-700 micro-g. 

Furthermore, in the case of M-CSF, It is 0.1- 
1,000 micro-g per adult usually. Preferably, it is 
1-700 micro-g. 



[00 14] 
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[0014] 

About the formulation which furthermore make 
an active ingredient EPO of this invention, G- 
CSF, or M-CSF, A suspending agent, a 
solubilizing agent, a stabilizer, an isotonizing 
agent, a preservative, a adsorption inhibitor, etc. 
can be added if necessary depending on the 
administration method or a dosage form. 
Here, as the example of a suspending agent, for 
example, a methyl cellulose, the polysorbate 
80, a hydroxyethyl cellulose, gum arabic, a 
tragacanth powder, a sodium 
carboxymethylcellulose, a polyoxyethylene 
sorbitan mono-laurate, etc. can be mentioned. 
As a solubilizing agent, for example, the 
polyoxyethylene hydrogenated_castor_oil, the 
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polysorbate 80, a nicotinamide, a 
polyoxyethylene sorbitan mono-laurate, the 
macrogol, castor-oil fatty-acid ethyl ester, etc. 
can.be mentioned. 

As a stabilizer, for. example, a human serum 
albumin, the dextran 40, a methyl cellulose, 
gelatin, sodium sulfite, meta-sodium sulfite, etc. 
can be mentioned. As an isotonizing agent, for 
example, D-mannitol, sorbitol, etc. can be 
mentioned. Moreover, as a preservative, for 
example, a paraoxy methyl benzoate, a paraoxy 
ethyl benzoate, sorbic acid, a phenol, cresol, 
the chlorocresol, etc. can be mentioned. 
Furthermore, as a adsorption inhibitor, for 
example, a human serum albumin, lecithin, a 
dextran, an ethylene-oxide - propylene-oxide 
copolymer, a hydroxy-propyl cellulose, a methyl 
cellulose, the polyoxyethylene hydrogenated 
castor oil, polyethyleneglycol, etc. can be 
mentioned. 



[0 0 15] 



[0015] 

Next, the example of experiment for confirming 
this effect of the invention is shown below. 



[1] 

teifcJttl 5 BOBALB/v) 



[1] 

Preparation of a primary-culture cell 

The septal area containing the forebrain base 
was obtained from BALB/mouse on fetus period 
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15th (Sankyo Experiment Service, Tokyo). 

The tissue was extracted and shredded in 
Hanks's balanced salt solution (HBSS solution^ 
pH7.4), and this was processed with HBSS 
solution (pH6.5) which contained 0.03% of 
trypsin for 3 minutes by 37 degrees-Celsius. 

After filtering in the nylon mesh of 63 
micrometers, it suspended again to the serum 
free medium. 

The culture was started in the 6*105 piece/ml 

cell. 

At the time of culture start of a cell, Mouse 
(beta) NGF(m(beta) NGF, sigma company, 
Missouri state)100ng/ml, Human macrophage 
recombinant colony-stimulating-factor (rhM- 
CSF) (made by Genzyme Transgenics Corp., 
USA Massachusetts state) 10 CFU/ml, 50 
CFU/ml or 100 CFUs/ml, Human recombinant 
granulocyte-colony-stimulating-factor (rhG- 
CSF) (made by Chugai Pharmaceutical Co., 
Ltd. ) 10 CFU/ml, 50 CFU/ml or 100 CFUs/ml, or 
recombinant human erythropoietin (rhEPO) 
(made by Chugai Pharmaceutical Co., Ltd. ) 
1IU/ml, 5 lU/ml, or 10 lUs/ml The above is each 
added and culture-solution exchange will be 
performed 3 days after. A cell is collected to a 
fifth day with a rubber policeman (instrument 
which inserted rubber in the point of a glass 
tube). The choline-acetyltransf erase (ChAT) 
activity was measured by the following method. 

A result is shown to Table 1 . 

In addition, the serum free medium was the 
mixture of 1:1 of the Dulbecco's modified eagle 
culture medium (DMEM) (made by a Gibco 
company, USA New York state) containing the 
glucose of 4.5 g/l, and F12 (made by a Gibco 
company) (pH7.4) of Ham supplementary to the 
following component. 

That is, HEPES buffer of 15 mM, the sodium 
selenate of. 30 nm, 1% of a penicillin- 
streptomycin solution (made by a Gibco 
company), 100 micro-g/ml human transferrin, 
cattle crystallization insulin of 25 micro-/ml, the 
progesterone of 20 nm, the hydrocortisone-21- 
phosphate of 20 nm, L- carnitine of 10 mM, 30 
nm 3,3',5-tri iodo- L- thyronine, 7 ng/ml 
tocopherol, 7 ng/ml retinol, thioctic acid of 1 



02/09/02 



13/33 



(C) DERWENT 



JP5-246885-A 



"THOMSON 



<DF 1 2 (^^attfi!) (pH 
7 . 4) t<01 : 1 
feofCo f 1 5mMCD 

HEPESlfl, 3 0 nMCO 

mm i o o m g 

/m lot h h7^^7xU 
>\ 2 5 ju /m 1 <D # S^ftftS 

^7Dy, 2 0nM©t Kd 

n/u^y^- 2 l -gMfett, l 

0 mMCL-^^-f^, 3 0 
n M<7D 3, 3', 5 - b V 3 — K 
-L-t-fo = ^ 7ng/m 
1 CDf37 i'o — VK 7ng/ 
m 1 <D Uf 1 / — /K 1 At M£>f" 
h&t, 1 At 1/ml 

<30 5 7 ^^S-a ^ (Hutch 
i n g s P. N. A. S. , 
7 5 , 9 0 1 -9 0 4 (197 

8)3 -ek5 0 fc-S-^ii, mwz 

[0 0 16] 



DERWEISIT 

micro-M, and, 1 microliter/ml, It is the mineral 
mixture [Hutchings et a!., P.N.A.S., 75,901-904 
(1978)] of the above. 

The compound used made by the sigma 
company (USA Louisiana state or Missouri 
state), as long as there was no description 
particularly. 



[0016] 



[2] 

S N6.10.2.2 <Di% 
#Bio& £ Jvt*5 

Y) , w (D±¥<DW a inerl 
±^bH^^*V/!l S N6.10.2.2 

o n d Science,^ 
3 4 , 1237-1240 (1 
9 8 6)) <ny-Zf9 n — 
So Mils 10 0 /o^«i 



[2] 

Preparation of the culture cell of SN6. 10.2.2 
SN6. 10.2.2 cell which is stored to the USA 
Chicago university and provided from Dr. 
Wainer of this university is the sub- clone of 
SN6 cell [Hanmond et al., Science, 234, 1237- 
1240 (1986)] established as a fusion hybrid cell 
of a mouse septal-area neuron and mouse 
neuroblastoma N18TG2. 

The cell was maintained in DMEM which 
contains a fetal bovine serum 10%. 

Before use, the 2*105 piece/ml cell was 
washed twice with HBSS solution (pH7.4) and 
once with the serum free medium. 

After cultivating for 2 days in 35 mm dish 
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(made by a Becton Dickinson company, USA 
New- Jersey state) by the test culture medium 
containing rhM-CSF, rhG-CSF, or rhEPO, the 
cell was collected with the rubber policeman to 
the third day, and ChAT activity was measured 
by the following method. 
A result is shown to Table 2. 



[0017] 
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[3] 

Preparation of invivo model in a brain by 
Fimbria(fimbria hippocampi)-Fornix (fornix) 
cutting 

The Wister albino male rat (CLEA Japan, 
Tokyo) with a body weight of 300-350g was 
anesthetized with pentobarbital sodium (sodium 
pentobarbital) of 30-50 mg/kg, and the head 
was fixed to the brain stereotaxic instrument 
(Narishige Group, Tokyo). 

Subsequently, the procedure shown below 
performed the Fimbria-Fornix cutting. 

The part of 3 mm angle which make 
orthogonal-crossing 2 lines of the median line 
and the line of 0.5 mm back from Bregma of the 
left-hand-side cranial bones was excised. The 
suction removal was carried out left dorsal 
Fimbria and Fornix with the cortex. 
Punching is carried out to the position on the 
right-hand side of 1 mm from median line and 
0.2 mm front from Bregma of the right-hand- 
side cranial bones. 

Cannula (Kunii company, Tokyo) with a 
diameter of 1 mm was inserted in this hole. 
This cannula is passed. 

RhEPO of 2doses of 125I.U./15 microliter/day 
or 12.5I.U./15 microliter/day was administered 
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continuously for 4 days to the each 
experimental group consisting of 3 rats. 

As a control group, (beta)- NGF of 5 micro- 
g/15 microliter/day or the physiological saline of 
15 microliter/day was administered on the same 
conditions as the above. 



[0018] 

The diisopropyl fluoro phosphate (diisopropyl 
fluorophosphate) of 2 mg/kgs is intramuscularly 
administered to the rat of a 14 -th day after the 
operation. 

It perfused by. cooled 0.1 M phosphoric-acid 
buffer which contains the 100 ml physiological 
saline, 4% paraformaldehyde 

(paraformaldehyde) of 300 ml, and 0.1% of a 
glutaraldehyde (glutaraldehyde) 4 hours after. 
A brain is extracted. 

After fixing for 4 days with a Zamboni 
(Zamboni) liquid 2%, night still-standing was 
carried out in 10% sucrose solution of 4 
degrees-Celsiuses. 

The coronary brain slice of thickness 20 
micrometer is prepared. 

It stained by the method of a change method 
of Butcher et al. [Butcher et al.Neuron.7,197- 

208(1991)]. 

According to the method [Gage et 
al.Neuroscience, 19,241-255 (1986)] of Gage et 
al., the acetylcholinesterase (AchE) positive 
cell, that is, neuron of minimum diameter 12 
micrometer which exists along in the main shaft 
of the inner-side septal area, was investigated 
using the image analysis soft ware (an Olympus 
optical company, Tokyo). 

The number of AchE positive cells was 
measured about the Fimbria-Fornix cutting side 
of each animal, and the septal-area region of 
both of reverse sides. The percentage which 
divided the number of AchE positive cells which 
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exists in a cutting side by the number of cells 
which exists in a reverse side was made into the 
survival rate of an acetylcholinergic neuron. 

A result is shown to Figure 1 . 

In addition, the column in a figure is Mean+/- 
tS.D. 

* * shows p< 0.01. Moreover, EPO-H show a 
125I.U./15 microliter/day administration group. 
EPO-L each show a 12.5I.U./15 microliter/day 
administration group. 
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[4] 

A measurement of a choline-acetyltransferase 
(ChAT) activity, and a determination of protein 

It calculated for ChAT activity based on the 
method [F.Fonnum, J.Neurochem., 24,407-409 
(1975)J °f Fonnum. 

That is, after collecting the primary-culture 
cell of the above, or SN6. 10.2.2 culture cell with 
a rubber policeman, it homogenized in the 10 
mM-EDTA liquid of 30 microliter, and that which 
added further final concentration 0.5%(v/v) 
Triton-X100 was made into the source of an 
enzyme. 

The enzyme-reaction solution added 0.2 
mM[1-14C] acetyl-CoA (purchased from 
Amersham Japan company), 8 mM-Choline 
bromide as substrate and 0.1 mM- 
Physostigmine as an acetylcholinesterase 
inhibitor to 300 mM-NaCI, 50 mM sodium- 
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phosphate buffer (pH7.4), and 20 mM-EDTA. 
This reaction solution 5 microliter is put into a 
1.5 ml micro tube (made by an Eppendorf 
company, Germany). 

Enzyme liquid sample 2 microliter is added and 
shaking stir is carried out lightly. 

15 minutes was made to react at 37 degrees- 
Celsius. 

Reaction is stopped by freezing. 

The vial for liquid scintillations put the micro 
tube in, and the cocktail of contents was probed 
by 5 ml 10 mM-Phosphate buffer. 

2 ml acetonitrile and the 10 ml toluene type 
scintillator containing 10 mg/ml Kalignost 
(Sodium Tetraphenylborate) were added to 
this vial, and the shaking was carried out lightly 
1 minute. 

After standing 10 minutes of vials, by the 
liquid scintillation counter, quantity of the 
acetylcholine labeled by 14C was determined, 
and it calculated for ChAT activity. 



[0020] 

Moreover, the determination of protein was 
performed according to the Lowry method 
[Lowry et a!., J.Biol.Chem., 193,265-275 
(1951)]. 

10 microliters of an above-mentioned enzyme 
liquid sample were used for this objective. 
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And, the specific activity, the total protein 
amount, and the total ChAT activity were each 
calculated on the basis of these value. 

T-test was performed about ChAT activity, 
protein concentration, and the survival rate. 
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d : «ttttCflATiStt- ^„„ w> ^«,x * 1 0 0 

(Control OCChATStt) 

Table 1 

Row (left to right): ChAT specific activity, Relative ChAT specific activity, 
Total protein amount, Relative total protein amount, Total ChAT activity, 
Relative total ChAT activity . 

(Note) a: Relative ChAT specific activity=(ChAT specific activity of 
Sample)/(ChAT specific activity of Control)x100, b: Relative total protein 
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amount=(total protein amount of Sample)/(total protein amount of Control)x100, 
c: Total ChAT activity=ChAT activity x total protein amount, 
d: Relative total ChAT activity=(total ChAT activity of Sample)/(total ChAT activity 
of Control)x100 

[0 0 2 2] [0022] 
[^2] [Table 2] 
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CbATitftS 
(P moles/ 
ng/oio) 


ffiftfCh 

ATJt& 
g.i 


/i g/well 




48CbATStt 
(P ooles/ 
hr/weU>° 


ChAT® 


Control 


1 


20,2 


100 


U7.1 


100 


170.2 


100 


hM-CSP 
(CFU/Bl) 
50 


t 


34.1 
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157.1 


107 


322.2 


160 


hG-CSP 
(CPO/oO 
50 


1 


32. B 


181 


146.0 


100 


283.5 


158 


hSPO 
Clff/ml) 
10 


1 


* 

36.5 


180 


142.6 


07 


311.7 


174 



Table 2 

Row (left to right): ChAT specific activity, Relative ChAT specific activity, 
Total protein amount, Relative total protein amount, Total ChAT activity, 
Relative total ChAT activity 
(Note) a,b,c and d are the same as Table 1 

[0 0 2 3] 

SF, r hG-CSFXI±r h 
EPO^g^t/TtDo s e T* 
m\\Ltct^(D5 Bt^ChA 
TJtJStt, MfilR^Ch 
ATSttfcP^fcfeJfctt, r h 
M- C S F Oiir&tCfiC o n t 
r o l l:^LTD o s e : 1 0 



[0023] 

Clearly from the result shown to above Table 1 , 
the result which investigated ChAT specific 
activity, the total protein amount and the total 
ChAT activity after 5 days when adding rhM- 
CSF, rhG-CSF or rhEPO of this invention to the 
primary-culture group of a septal-area neuron 
by Dose shown all over a table, In the case of 
rhM-CSF It is Dose: 10 CFU/ml, 50 CFU/ml and 
100 CFUs/ml with respect to Control. The total 
protein amount is made to increase by 25%, 
44% and 1 5%. 
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CFU/m 1,50 C FU/m 
1 RXJ 1 0 0 C F U/m 1 "CH; 
S6*lr-e^-eH2 5%, 4 
4%&tM 5%ttfln£-£, r h 
G-CSF©I^lC|iCo.n t 
r o 1 liML-TD o s e : 1 0 
CFU/m 1, 5 0 CFU/m 
1 RXJ 1 0 0 C F U/m 1 X'B 

m&mzzti'eti 1 2 %, 2 

4 %S:U* 1 8 %mu 
r h EPO©i^liC o n t 
r o 1 LTD o s e : 1 I 
U/m 1,51 U/m 1 RU 1 

0 I U/m 1 t-eieis-^ 

•?tl 3 1%, 2 5 %RXf 3 8 % 
t LtH^S Lfdm 0 NGF 



(1 0 0 n g/m 1 ) <DWi&<D 
38*2 3%£|I]#Pfc5VMi-?:*l 

[0 0 2 4] 

ChAThtSttfwHL-C 
f±, Control MjtfLT, 
r hM-C S FtfSD o s e : 5 

0 CFU/m 1 0 0 CF 
U/m 1 T^^^tt 1 7 %*t#Q 

rhG-CS F#D o s 
e : 1 0 CFU/m 1, 50C 
FU/m 1 RU1 0 OCFU/ 
mlttWtlll 2 5%X 
tfl 4%i#Jn£i±\ Sfc, r h 
EPO^D o s e : 5 I U/m 

1 1 0 I U/m 1 -e^M 

fc 0 3Et-, gChATffittCo 
l^Tfi, Control (C^tL 
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In the case of rhG-CSF It is Dose:10 CFU/ml, 
50 CFU/ml and 100 CFUs/ml with respect to 
Control. The total protein amount is made to 
increase by 12%, 24% and 18%. 

In the case of rhEPO, It is Dose:1 lU/ml, 5 
lU/ml and 10 lUs/ml with respect to Control. The 
total protein amount was made to each increase 
by 31%, 25% and 38%. 

These value shows the result of equivalent to 
23% of the effects in the case of m (beta) NGF 
(100 ng/ml) in which it experimented as a 
control, or more. 

The hemopoiesis factors used by this invention 
demonstrate an action similar to m (beta) NGF 
of a neurotrophic factor. 

It became clear to accelerate survival of a 
primary-culture neuron. 



[0024] 

Moreover, it is related with ChAT specific 
activity. rhM-CSF makes it each increase 17% 
by Dose:50 CFU/ml and 100 CFUs/ml with 
respect to Control. 

RhG-CSF makes it each increase 1%, 25% 
and 14% by Dose:10CFU/ml, 50 CFU/ml, and 
100 CFUs/ml. 

Moreover, rhEPO made it each increase 20% 
and 18% by Dose:5IU/ml and 10 lUs/ml. 

Furthermore, rhM-CSF makes it each 
increase 20%, 37% and 70% by 
Dose:10CFU/ml, 50 CFU/ml, and 100 CFUs/ml 
with respect to Control about the total ChAT 
activity. 

RhG-CSF makes it each increase 14%, 55% 
and 33% by Dose:10CFU/ml, 50 CFU/ml, and 
100 CFUs/ml. 



02/09/02 



21/33 



(C) DERWENT 



JP5-246885-A 



"C, rhM-CSF#Dos 
e : 1 OCFU/m 1 , 5 OC 
F U/m 1 Rlf 1 0 0 C F U/ 
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1 0 0 C F U/m 1 X'ZtL^tl 
14%, 55 %Rlf 3 3 %if JP 

r h EPO^D o 
s e : 1 I U/m 1,51 U/ 
m 1 RXI 1 0 I U/m 1 T'^tl 
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[0 0 2 5] 
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Moreover, rhEPO made it each increase 
19%, 49% and 62% by Dose:1IU/ml, 5 lU/ml, 
and 10 Ills/ml. 

From these results, demonstrating the effect 
which was excellent also in ChAT activation 
action made clear the hemopoiesis factor used 
by this invention, rhM-CSF, rhG-CSF, or rhEPO. 



As 

a 



[0025] 

Table 2 shows the ChAT specific activity of 
SN6. 10.2.2 cell, the total protein amo.unt, and 
rhM-CSF,rhG-CSF and rhEPO influence of this 
invention with respect to the total ChAT activity. 
In this group, influence only of with respect to 
the differentiation character of hemopoiesis 
factors can be independently observed so that it 
may understand also from hardly changing by 
the case where the total protein amount is 
Control, and the case where a hemopoiesis 
factor is added. 

RhM-CSF(50CFU/m!),rhG-CSF(50CFU/ml) 
and (rhEPO (10 Ill/ml)) ChAT specific activity 
are each clearly risen 61%, 68% and 80% from 
the result of this experiment. 

Moreover, the total ChAT activity was each 
risen 80%, 58% and 74%. 
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[0026] 

Moreover, as shown to Figure 1, by rhEPO 
administration group, the survival rate of AchE 
positive cell in the septal area of the rat which 
carried out the Fimbria-Fornix cutting at one 
side property compared with the control group 
(physiological saline, 0.1% BSA) has been 
improved significantly. 

It is meaningful that the effect of invivo with 
respect to the acetylcholinergic neuron of 
rhEPO was confirmed by the septal area of the 
rat which carried out the Fimbria-Fornix cutting 
at one side property when considering actual 
clinical unfolding. 



[0027] 



[fiMn 

(C, fJMO r hM-C S F, 
r hG-CSFWr hEPO 

UC#f LTt>mj3NGF t 
ft&BX&to in vitroSJ 

fe&^B c h A T ffitt £ *B An £ 

v >ftW)Vkftmmf&m s n 

6.10.2.2 »ja»C*5V^Tt>C h A 
TMti^C h ATSte^if 

Br, r hM-C S F, rhG 
-CS F&lf r h EPOI1 



[EFFECT] 

RhM-CSF,rhG-CSF and rhEPO of this invention 
are the hemopoiesis factor discovered as that 
which has an action with respect to a blood-cell 
system from the first clearly from the above 
experiment. 

However, it became clear to have an activity 
similar to m(beta) NGF also with respect to a 
central neuron system. 

That is, while making the total protein amount 
increase notably in in vitro primary culture of a 
mouse septal-area neuron, ChAT specific 
activity and the total ChAT activity are made to 
increase. 

Moreover, ChAT specific activity and the total 
ChAT activity are made to increase also in 
mouse septal-area deriving cholinergic neuron 
strain SN6. 10.2.2 cell. 

Therefore, while these hemopoiesis factors, 
rhM-CSF.rhG-CSF, and rhEPO demonstrate a 
cell survival extension action which was 
excellent, they demonstrate 2 kinds of actions 
of demonstrating ChAT. activation action. 

Furthermore, the effect which supports 
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survival of an acetylcholinergic neuron also in 
the nerve path cutting group of experiment of in 
vivo, that is, Fimbria-Fornix, observed. 

In order that supply of NGF which is produced 
by the hippocampus and carried by 
retrogression property in an axon may stop by 
cutting, in this group, the acetylcholinergic 
neuron of the septal area consists unable to 
receive the supply, and becomes extinct. 

Therefore, that rhEPO has a NGF -like 
NeurotrophicFactor activity in in vivo became 

clear. 



[0028] 

Therefore, rhM-CSF,rhG-CSF and rhEPO of this 
invention, It is effective with respect to disease 
which a cholinergic neuron carries out 
degeneration dropping off, and brings the 
dysmnesia to which, for example, Alzheimer's- 
disease or Alzheimer type senile-dementia etc. 
In addition, it is effective in cerebrovascular 
dementias, such as the dysmnesia considered 
to accompany to cerebral-ischemia damage of 
a cerebral infarction, the cerebral hemorrhage, 
etc., and cerebral-circulation damage, 
intelligence damage, a volition reduction, and a 
caution force reduction, etc. 

However, the adaptive disease of the 
hemopoiesis factor of this invention, rhM- 
CSF,rhG-CSF, and rhEPO is not restricted to 
the disease in which the above cholinergic 
neurons concern. 

That is, m(beta) NGF with respect to a central 
neuron system, To the action being restricted to 
a peripheral sympathetic nerve or a sensory 
nerve, or a cerebral cholinergic nerve, and 
having comparatively narrow cell specificity 
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rhM-CSF,rhG-CSF and rhEPO of this invention 
are a factor with respect to the cell of a blood- 
cell system originally. 

It is considered that it has possibility of acting as 
a survival promoter to the neuron of a kind more 
extensive in a brain. 

It is considered that it is the factor which 
demonstrates a cell survival extension action in 
which this was excellent. 

Therefore, rhM-CSF.rhG-CSF and mEPO of 
this invention are not restricted to the disease in 
which a cholinergic neuron only concerns. For 
example, the Parkinson's disease which the 
dopaminergic neuron of a cerebrum basal- 
ganglia substantia nigra carries out 
degeneration dropping off, and produces in, the 
Huntington's chorea which GABAergic neuron 
of the striate body (a caudate nucleus, 
putamen) of cerebrum basal ganglia carries out 
degeneration dropping off, and produces in are 
widely promising as therapeutic agent as 
preventive agent of the disease by cerebral- 
function damage. 
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[HJfi0i.ll [Example] 
j^-jr S^Jtc^i'-SHStij'^il&TF Hereafter, the Example about a formulation is 



1% 

mum i 

x. D 7, a << 
8 n g 



X. 1/ 



shown. 
Example 1 

Erythropoietin 8 micro-g 

It is the whole quantity at the water for injection. 
2 ml 

The solution was sterilely prepared by the 
above composition ratio, and it dispensed and 



2m 1 

±fS*&#Jt'?Mttlw*ttfc1PI sealed to the vial container. 



02/09/02 



25/33 



(C) DERWENT 



JP5-246885-A 



THOfVtSON 

4- 

DERWENT 



[003 0] [0030J 
:MM 2 Example 2 

„ ^ a # j J- y Erythropoietin 8 micro-g 

It is the whole quantity at the water for injection. 
2 ml 

£#tffl*£ii7k(£T£ll a solution is sterilely prepared by the above 
2 m 1 composition ratio, and it dispensed to the vial 

±nZ1@if&ikX°MM #J(::*&$j£fl container and it freeze-dried and sealed to it. 



8 /Lt g 



[0 0 3 1] [0031] 

%mm 3 Example 3 

.j-M-^p^^^^y Erythropoietin 1 6 micro-g 

It is the whole quantity at the water for injection. 

1 6 n g ^ 2 m| 

SWffl^i^Ctsi SO | U tj on was sterilely prepared by the 

2 m 1 above composition ratio, and it dispensed and 
±IE^itT*Mffi^){-^^lrI^ sealed to the vial container. 

[0 0 3 2] [0032] 

_jij4 Example 4 

"y o /Jf y x ^ y Erythropoietin 1 6 micro-g 

It is the whole quantity at the water for injection. 
2 ml 

&MRlMWJkfcX'£ik A SO | U tjon is sterilely prepared by the above 

2 m i composition ratio, and it dispensed to the vial 

±?2ffl^cJ:bT^S6t)(c^^$rI^ container and it freeze-dried and sealed to it. 

[0 0 3 3] [0033] 

%mm 5 Example 5 

j-j^' pjji^j-^y Erythropoietin 8 micro-g 

Human serum albumin 5 

^ mg 

M hjfia.^T/^y^> it is the whole quantity at the water for injection. 

5mg 2 ml 

a It JB S£ ® tK (- T £ 1: The solution was sterilely prepared by the 

2 m 1 above composition ratio, and it dispensed and 

_hlElft*lttf«6Btt^*«E*:P sea,ed t0 the vial container. 



1 6 iz g 
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^ 6 Example 6 

_y^ u -#>4^j-l, Erythropoietin 8micro-g 
_ Human serum albumin 5 

mg 

t h jUl fff T /V' y 5 ^ It is the whole quantity at' the water for injection. 

5 m g 2 ml 

SltfflllSTKtCT^ft a solution is sterilely prepared by the above 

2 m 1 composition ratio, and it dispensed to the vial 

±ms.l&&X'mB&)lz.®m%IS% container and it freeze-dried and sealed to it. 



8U '<>T7VHKt;:#aU 

[0 0 3 5] [0035] 

i|7 Example 7 

y^p^f^i^.^ Erythropoietin 16micro-g 

, _ ■ Human serum albumin 5 

mg 

t F A t 7 T' $ y it is the whole quantity at the water for injection. 

5 m g 2 ml 

aitfflisSTk^T^ft The solution was sterilely prepared by the 

2ml above composition ratio, and it dispensed and 

±K*ajifcifc-C*««H;:*tt*:« sealed to the vial container. 



U /W7;Hi:»lU & 

[0 0 3 6] • [0036] 

Example 8 

^y^Q^^^^.^ Erythropoietin 16micro-g 

, „ " Human serum albumin 5 

1 6 (i g „ 

. ■ - mg 

b h i i 7 ;v 7 5 y it is the whole quantity at the water for injection. 

5 m g 2 ml 

&t : rffl3g@zk(-"C:£Ji A solution is sterilely prepared by the above 

2ml composition ratio, and it dispensed to the vial 

±.mB.f&S£X*mmttilzmm&m container and it freeze-dried and sealed to it. 



[0 0 3 7] [0037] 

;jg0i|9~l 2 Example 9-12 . 

•ttfffiii ^si-w+xi' krfnjs It replaced with the human serum albumin in 

^ £5 Example 5-8, and the injection was prepared 

7 , : „JI m g 2T I'ke these Examples 5-8 using the 5 mg dextran 

;Jfe0iJ 5 ~ 8 t PHUfc LtftW 
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[0 0 3 8] 

mmm 1 3 

; £ftmMg* lOOmltlCD 
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MrttMk u*c*# tfco 
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HS£0!J 1 4 

pH7. 0(750. 0 5M- U > 
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tK-Y^^^O. 5mgty/Hf 

h — >^ lgt £Mtf)S;:}g$? t 
T**tt*IMIU 0. 5ml 

ttM L L fc. B'J KO.l % 

[0 0 4 0] 

H W 1 5 

ft®} £ ftfc t: HG-CS F (1 

0 mM- y ^mrnmm p h 7 . 

0) ©75Mg/mlWD- 
-7 h -/KD 1 5mg/ml 

&a**ffl?&«7Mc$g#L-C 0 . 

3ml t Lfc&, 0. 22/im 
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[0038] 

Example 13 

D-mannitol 5g, erythropoietin 1 mg, and 100 mg 
of human serum albumins were dissolved 
sterilely in 100 ml of water for injection, and 
aqueous solution was prepared. 

It dispensed to the vial container and it 
freeze-dried and sealed 1 ml each to it. 



[0039] 

Example 14 

In 50 ml of the 0.05M-phosphoric-acid buffer of 
pH7.0, erythropoietin 0.5 mg and sorbitol 1g 
were dissolved sterilely, and aqueous solution 
was prepared. 

0.5 ml was dispensed to each vial container. 
It freeze-dried and sealed. 
0.1%-methyl-cellulose aqueous solution was 
prepared sterilely independently. 

1 ml was dispensed in each ampoule and it 
made as the solution for dissolution. 



[0040] 

Example 15 

After dissolving 75 micro-g/ml of purified 
human G-CSF (10 mM-phosphoric-acid buffer 
pH7.0), and 15 mg/ml of D-mannitol in the water 
for injection, and making 0.3 ml, the filtration 
sterilization was carried out by the membrane 
filter which has the pore size of 0.22 
micrometer. 

It filled in the vial container which sterilized the 
obtained solution. 

It caps halfway, and the rubber stopper 
sterilized similarly was continuously wound to 
the aluminium cap, and the solution formulation 
for injection was obtained. 

Preservation of this solution formulation for 
injection is performed less than 10 degrees- 
Celsius in dark cold place. 
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tti o°cuT(D^mmvnoo 
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mmm 1 6 • 

«f«*tLfct hG-CSF (1 
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0) <D 5 0 a* g/m li:NaC 
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U 7 
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C 1 -Cga&JEJt* 1 fcWSLfc 
ft, 0. 22/z mCO^TlMX 
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tlfc thG-CSF (1 
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1 0 m g/m 1 &tfD --v 



[0041] 

Example 16 

After adjusting 50 micro-g/ml of purified 
human G^CSF (10 mM-phosphoric-acid buffer 
pH7.0) to the osmotic-pressure ratio 1 by NaCI, 
the filtration sterilization was carried out by the 
membrane filter which has the pore size of 0.22 
micrometer. 

It filled in the vial container which sterilized the 
obtained solution. 

It caps, and the rubber stopper sterilized 
similarly was continuously wound to the 
aluminium cap, and the solution formulation for 
injection was obtained. 

Preservation of this solution formulation for 
injection is performed less than 10 degrees- 
Celsius in dark cold place. 



[0042] 

Example 17 

After adjusting 100 micro-g/ml of purified 
human G-CSF (10 mM-phosphoric-acid buffer 
pH7.0) to the osmotic-pressure ratio 1 by NaCI, 
the filtration sterilization was carried out by the 
membrane filter which has the pore size of 0.22 
micrometer. 

It filled in the vial container which sterilized the 
obtained solution. 

It caps, and the rubber stopper sterilized 
similarly was continuously wound to the 
aluminium cap, and the solution formulation for 
injection was obtained. 

Preservation of this solution formulation for 
injection is performed less than 10 degrees- 
Celsius in dark cold place. 



[0043] 

Example 18 

After dissolving so as to become 10 mg/ml 
HSA concentration and 50 mg/ml D-mannitol 
concentration in addition to 50 micro-g/ml of 
purified human G-CSF (10 mM-phosphoric-acid 
buffer pH7.0),. the filtration sterilization was 
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carried out by the membrane filter which has the 
pore size of 0.22 micrometer. 
It filled in the vial container which sterilized the 
obtained solution. 

It caps halfway, and the rubber stopper 
sterilized similarly was continuously wound to 
the aluminium cap, and the solution formulation 
for injection was obtained. 
This solution formulation for injection is 
preserved on the temperature conditions less 
than room temperature. 

At the time of use, by the water for injection, it 
dilutes and it uses. 



[0044] 

Example 19 

After dissolving so as to become 10 mg/ml 
gelatin concentration and 50 mg/ml D-mannitol 
concentration in addition to 100 micro-g/ml of 
purified human G-CSF (10 mM-phosphoric-acid 
buffer pH7.0), the filtration sterilization was 
carried out by the membrane filter which has the 
pore size of 0.22 micrometer. 
It filled in the vial container which sterilized the 
obtained solution. 

It caps halfway, and the rubber stopper 
sterilized similarly was continuously wound to 
the aluminium cap, and the solution formulation 
for injection was obtained. 
This solution formulation for injection was 
preserved on the temperature conditions less 
than room temperature. 

At the time of use, by the water for injection, it 
dilutes and it uses. 



[0045] 

Example 20 

After dissolving 75 micro-g/ml of purified 
human M-CSF (10 mM-phosphoric-acid buffer 
pH7.0), and 15 mg/ml of D-mannitol in the water 
for injection, and making 0.3 ml, the filtration 
sterilization was carried out by the membrane 
filter which has the pore size of 0.22 
micrometer. 
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It filled in the vial container which sterilized the 
obtained solution. 

It caps halfway, and the rubber stopper 
sterilized similarly was continuously wound to 
the aluminium cap, and the solution formulation 
for injection was obtained. 

Preservation of this solution formulation for 
injection is performed less than 10 degrees- 
Celsius in dark cold place. 



[0046] 

Example 21 

After adjusting 50 micro-g/ml of purified 
human M-CSF (10 mM-phosphoric-acid buffer 
pH7.0) to the osmotic-pressure ratio 1 by NaCI, 
the filtration sterilization was carried out by the 
membrane filter which has the pore size of 0.22 
micrometer. 

It filled in the vial container which sterilized the 
obtained solution. 

It caps, and the rubber stopper sterilized 
similarly was continuously wound to the 
aluminium cap, and the solution formulation for 
injection was obtained. 

Preservation of this solution formulation for 
injection is performed less than 10 degrees- 
Celsius in dark cold place. 
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[EFFECT OF THE INVENTION] 

Preventive and therapeutic agent which 
contains rhM-CSF, rhG-CSF or rhEPO of this 
invention as an active ingredient, Since it has a 
cell survival extension action and ChAT 
activation action which were excellent and side 
effects are low, it is useful as a pharmaceutical 
used for the various disease by the cerebral- 
function damage including an Alzheimer's 
disease, the Alzheimer type senile dementia, or 
a cerebrovascular dementia. 
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[FIGURE 1] 

Figure 1 is a graph which shows the cell survival 
extension effect of rhEPO in invivo model in a 
brain obtained in the example [3] of experiment. 

A vertical axis shows the relative survival rate 
of a cell in the figure. Moreover, a horizontal 
axis shows the experimental group. 
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An object of the present invention is to provide an agent to prevent and treat disorders due to 
cerebral dysfunctions, and specifically to provide the agent comprising erythropoietin, 
granulocyte colony stimulating factor and macrophage colony stimulating factor as an active 
component. 

[00021 
[Prior Art] 

Disorders due to cerebral dysfunctions including hereditary and fast-progressive Alzheimer 
diseases; non-hereditary and slow-progressive Alzheimer type senile dementia occurring in old 
people; and cerebral blood vessel dementia including such as memory disorder, intelligence 
disorder, loosing conation, and dispersion accompanying with such as cerebral ischemia 
disorder including such as cerebral infarction and cerebral hemorrhage, and cerebral circulation 
disorder; are known. It is characteristics that these disorders are obviously accompanying with 
memory disorder at their early stage, which are considered due to relatively selective 
denaturalization and exfoliation of choline active neuron of basal ganglia at the early stage of 
disorder progression. These disorders due to cerebral dysfunctions are becoming social issues 
in accordance with rapid increasing senility population, and development of agent to 

■ 

fundamentally prevent and treat these disorders are being emerged for pharmaceutical industry. 
[0003] 

There are many studies in many areas regarding mechanisms of these disorders and 
developments for agents, and developments of agents have been tried. For example, the use of 
acetylcholine precursors or acetylcholinesterase inhibitors inhibiting acetylcholinesterase 
activity of acetylcholine breaking enzyme to increase acetylcholine in the brain have been 
proposed, and as in fact, the use of such as physostigmine and tetrahydro aminoacridine as an 
acetylcholinesterase inhibitor has been proposed. However, the treatment effect of these agents 
against disorders, including such as Alzheimer type senile dementia, due to cerebral 

dysfunctions, is not satisfactory, and undesirable adverse effects are issues to be solved. 

-* 

[0004] 

Recently, instead of the use of the aforementioned acetylcholinesterase inhibitors, the use of an 
composition having acetylcholine tranferase activity (ChAT activity) that activates the activity of 
acetylcholine transferase (ChAT), which is an acetylcholie synthesis enzyme, has been 
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proposed. Actually, for example, a composition comprising interleukin-3 (IL-3) to prevent and 
treat senile dementia (Japanese Paten Laid Open H3-93728, Kamegai et. al., Neuron, 1990 
(March), 4, p. 429-436, and Kamegai et. al., Brain Research, 1990, 532, p. 323-325); 
Effectiveness of nerve growth factor (NGF) on sympathetic nerve, sensory nerve, and 
procephalon choline active neuron that stimulates differentiation, and maturation, and is 
effective on survival and maintaining functions (Dev. Brain Res. 1983, 9, p. 45-52), 
Granulocyte-Macrophage Colony Stimulating Factor (GM-CSF) having in vitro activity as 
nutritional factor for nerve (Kamegai et. al., Brain Research, 1990, 532, p. 323-325) have been 
reported. 

[0005] 

[Object of Invention] 

We noticed that it is characteristics that disorders' due to cerebral dysfunctions are 
accompanying with memory disorder at their early stage, and, relatively and selectively, choline 
active neuron of basal ganglia denatures and exfoliates, and accordingly we studied to develop 
agents to prevent and treat denaturalization and exfoliation of choline active neurorv and 
accordingly we discovered that erythropoietin, granulocyte colony stimulating factor and 
macrophage stimulating factor have excellent cell survival prolongation activity and actylcholine 
transferase stimulating activity and are effective on prevention and treatment for disorders due 
to cerebral dysfunctions, and accordingly we could complete the present invention. 

[0006] 

Accordingly, an object of the present invention is to provide agents effective on prevention and 
treatment of various disorders due to cerebral dysfunctions. Further, an object of the present 
invention is to provide agents effective on prevention and treatment of disorders, which can be 
effectively treated with cell survival prolongation activity and acetylcholine transferase 
stimulating activity. Furthermore, an object of the present invention is to provide agents effective 
on prevention and treatment of Alzheimer disorders, Alzheimer type senile dementia, and 
cerebral blood vessel dementia. 

[0007] 

[Means to solve the issues] 

The present invention is related to agents to prevent and treat disorders due to cerebral 



dysfunctions, which comprises one or more hematopoiesis factors selected from erythropoietin, 
granulocyte colony stimulating factor and macrophage colony stimulating factor as an active 
component 

[0008] 

Any method for manufacturing the hematopoiesis factor selected from erythropoietin, 
granulocyte colony stimulating factor and macrophage colony stimulating factor as an active 
component can be applied as far as they have an essential activity as an hematopoiesis factor. 
Specifically, an extraction from natural product and a manufacturing method using gene-splicing 
technology can be applied. And a transformed cell can be either prokaryocyte or eucaryocyte. 

[0009] 

Specifically, erythropoietin (EPO) can be, for example, the natural human EPO extracted from 
human urine of aplastic anemia patient (Japanese Patent H1 -38800), or manufactured using 
gene-splicing technology to produce EPO in an appropriate host (such as a bacteria including 
Escherichia coli, a yeast, a plant cell line, and an animal cell line including such as COS cell, 
Chinese hamster ovarian cell (CHO), and mouse C-127 cell) following collection of messenger 
RNA (m-RNA) corresponding to human EPO amino acid sequence and preparing a 
recombinant DNA using the mRNA (for example, Japanese Patent H 1-4431 7), Kenneth Jacob 
et. al., Nature, 1985, 313, p.906-810). Concretely, for example, there are human urine EPO and 
rhEPO/CHO EPO that are produced in Chinese hamster ovarian cell (CHO) as a host. 

[0010] 

Further, granulocyte colony stimulating factor (G-CSF) can be a natural human G-CSF obtained 
by extraction, separation and purification from a cultural supernatant of human G-CSF 
producing cell line culture (Japanese Patent H 1-44200), or by isolation and purification, or 
chemical modification of product from the transformant obtained by transformation of the host 
such as Escherichia coli and animal cells using gene-splicing technology. (For example, 
Japanese Patent H2-5395, Japanese Patent Laid Open S62-1 29298, Japanese Patent Laid 
Open S62-1 32899, Japanese Patent Laid Open S62-236488, and Japanese Patent Laid Open 
S64-85098) Concretely, for example, a natural human G-CSF, and rhG-CSF/CHO that are gene 
recombinant human G-CSFs produced in Chinese hamster ovarian cell as the host and 
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rhG-CSF/E. coli that is a gene recombinant human G-CSF produced in Escherichia coli (E. coli) 
as the host can be applied. 

[0011] 

Further, macrophage colony stimulating factor (M-CSF) can be a natural human M-CSF 
obtained by extraction, separation and purification from human urine (for example, Japanese 
Patent Laid Open S64-22899, Japanese Patent Laid Open H3-10921), or produced by 
gene-splicing technology (for example, Japanese Patent Laid Open S62-501607). Concretely, 
for example, a natural human M-CSF, and rhM-CSF/CHO that are gene recombinant human 
M-CSFs produced in Chinese hamster ovarian cell as the host and rhM-CSF/E coli that is a 
gene recombinant human M-CSF produced in Escherichia coii (E. coli) as the host can be 
applied. 

[0012] 

Considerable administration route of such as EPO, G-CSF or M-CSF is a surgical direct 
administration of the agent into the brain, a cerebrospinal fluid direct administration of the agent 
into the cerebrospinal fluid, possibly, and possibly intravenous injection. 

[0013] 

While the dose of EPO, G-CSF and M-CSF can be decided appropriately under considering 
target disorders and symptoms, the dose of EPO should be in the range of 0.1 - 500jig for an 
adult patient, and preferably in the range of 5 - 1 0Ojig; the dose of G-CSF is in the range of 0.1 - 
100pg for an adult patient and preferably in the range of 1 - 700|ig; and the dose of M-CSF is in 
the range of 0.1 - 1000fxg, for an adult patient and preferably in the range of 1 - 700jag. 

[0014] 

Further, if it is necessary in accordance with administration method and/or formulation, such as 
a suspending agent, a solubilizing agent, a stabilizing agent, an isotonizing agent, a 
preservative, and an absorption inhibitor can be added to the composition of the present 
invention comprising EPO, G-CSF and/or M-CSF as an active component. For example, 
suspending agents may include methylcellulose, polysorbate 80, hydroxyethylcellulose, gum 

r 

Arabic, gum tragacanth, sodium caraboxymethylcellulose, and polyoxyethylenesorbitan 
monolaurirate; solubilizing agents may include polyoxyethylene hardening castor oil, 
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polysorbate 80, nicotinamide, plyoxyethylenesorbitanmonolaruritate, magrogoal, and castor oil 
fatty acid ester; stabilizing agents may include human serum albumin, dextran 40, 
methylcellulose, gelatin, sodium sulfite, and sodium meta sulfite; isotonizing agents may include 
D-mannitol and sorbitol; preservatives may include para-oxymethylbenzoic acid, 
para-oxylethylbenzoic acid, sorbic acid, phenol, cresol, and chlorocresol; absorption inhibitors 
may include human serum albumin, lecithin, dextran, ethylene oxide - propylene oxide 
copolymer, hydroxypropylcellulose, methylcellulose, polyoxyethylene hardening castor oil, 
polyethylene glycol. 

[0015] 

We describe examples to confirm the effects of the present invention. 
(1) Septal area including forebrain basal area was obtained from the BALB/mouse in adjusted 
prenatal period 15 days of the first stage culture cell (Sankyo Jikken Service, Tokyo). The 
tissues extirpated and cut in Hanks balanced salt solution (HBSS solution, pH 7.4) were treated 
with HBSS solution (pH 6.5) containing 0.03% of trypsin for 3 minutes at 37°C. After the solution 
was filtered through 63|im nylon mesh, the filtrate was susepended in non-serum medium. The 
initial cell number for culture was 10 5 cells/mL. 100 ng/mL of mouse (3NGF (mpNGF, Sigma, MS, 
U. S. A.), 10 CFU/mL, 50 CFU/mL or 100 CFU/mL of recombinant human macrophage colony 
stimulating factor (rhM-CSF) (Genzyme, MA, U. S. A.), 10 CFU/mL. 50 CFU/mL or 100 CFU/mL 
of recombinant human granulocyte colony stimulating factor (rhG-CSF) (Chugai 
Pharmaceutical), or 1 lU/mL, 5 lU/mL or 10 lU/mL of recombinant human erythropoietin (Chugai 
Pharmaceutical) were added respectively followed by exchanging culture medium after 3 days, 
colleting cells with rubber policemen (a tool having rubber connected to the tip of glass tube) 
after 5 days, and measuring choline acetyltransferase (ChAT) activity by the following method. 
The results are shown in Table 1 . Non-serum medium was 1 to 1 mixture of Dulbecco modified 
eagle medium (DMEM) (Gibco, NY U. S. A.) containing 4.5g/L of glucose and HamG12 (Gibco), 
pH 7.4, that the following contents were added to. Specifically, these are 15mM of HEPES 
buffer solution, 30nM of sodium selenic acid, 1 % solution of penicillin-streptomycin (Gibco), 
100jig of human transferrin, 25ji/mL of bovine crystal insulin, 20nM of progesterone, 20nM of 
hydrocortisone-21 -phosphate, 10mM of L-carnitine, 30nM of 3, 3\ 5 - triiodo-L-thyronine, 
7ng/mL of tocopherol, 7ng/mL of retinal, 1jiM of thioctic acid and 1|al/mL of mineral mixture 
[Hutchings et. at. Proc. Nat. Acad. Sci. 1978, 75, p. 901-904] Compounds used are purchased 
from Sigma (LI or MS, U. S. A.) unless it is specially noted. 
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[0016] 

(2) Preparation of SN 6.10.2.2: SN6.10.2.2 ceils given by Dr. Weiner, Chicago University, U.S. 
A. where the cell line of SN6.1 0.2.2 has being maintained, is a sub-clone of SN6 cells [Hamond 
et. al.. Science, 1986, 234, 1237-1240] established as a fused hybrid cell line of mouse septal 
area nerve cells and mouse neuroblast N18T. The cells have been maintained in DMEM 
containing 10% bovine fetus serum. Prior to use, 2 X 10 s of the cells were washed twice with 
HBSS solution (pH 7.4) and once with non-serum medium. The cells were cultivated for 2 days 
in the 35mm dish (Becktondekinnson, NJ, U. S. A.) and then the ceils were collected by using a 
rubber policemen at the third day followed by measuring ChAT activity by the following method. 
The results are shown in Table 2. 

[0017] 

(3) Preparation of in vivo model inside brain by cutting fimbria - fornix: Wister albino male rats, 
300 - 350g of body weight, (Nihon Crea, Tokyo) were anesthetized with 30 - 50 mg of sodium 
pentobarbital and the head was fixed with the brain orientation apparatus (Narishige Kikai, 
Tokyo) followed by cutting fimbria - fornix using the following procedure. A 3 square mm part 
having orthogonal side lines of the 5mm backward line from bregma of the left skull and center 
line was cut and removed with fimbria and fornix of the left behind side, and cortex by suction. A 
hole was bored at the position of 0.2 mm forward of the right skull bregma and 1 mm right of the 
center, and 1 mm diameter cannula (Kunii, Tokyo) was inserted to the hole. The two doses of 
rhEPO, respectively 125 IU/15nl/day and 12.5 IU/15jal/day were administered to the group of 
three rats for 4 days in a row. The 5}ag/1 S^il/day of pNGF or 15^1/day of saline solution were 
administered to the control group rats under the same condition. 

• . ■ ' j-.; < - ,< V. . ■■ - ' 

[0018] 

The 2mg/kg of diisopropyl-fluorophosphates was intramuscularly injected to the rats at 14th day 
after surgery, and perfusion of the cooled 0.1 M phosphate buffer solution containing 100mL of 
saline solution, 300mL of 4% para-formaldehyde, and 0.1% of glutaraldehyde was carried out 
The brain extracted was fixed with 2% of zamboni solution for days and then stood in 10% 
sucrose solution over night at 4°C. The 2Q\xn\ thickness of brain coronal slice was prepared and 
stained with the alternative Butcher method [Butcher et. al., Neuron, 1991, 7, 197-208. 
According to Gage method [Gage et. al, Neuroscience, 1986, 19, 241-255], 
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acetycholinesterase (AchE) positive cells, which are nerve cells having minimum diameter 
12|im along with main axis of inside septal area were examined by image analysis software 
(Olympus, Tokyo). In septal areas of both cutting site and opposite site of individual animal's 
fimbria - fornix, numbers of AchE positive cells were obtained and the survival rate of 
acetycholine active nerve cells was calculated as a percentage of AchE positive cell number in 
the cutting site by cell number in the opposite site. The results are shown in Fig. 1. In Fig.; the 
column represents Mean ±1 S.D., ** represents P<0.01; EPO-H represents the group 
administered 125 IU/15nUday, EPO-L represents the administered 12.5 IU/15^L/day. 

[0019] 

(4) Measuremt of choline acetyltransferase (ChAT) activity and quantification of protein: ChAT 
activity was obtained by Fonnum method [F. Fonnum, J. Neurochem., 1975,24, 407]. 
Specifically, the above first culture cells or SN 6.10.2.2 culture cells were collected by a rubber 
policemen, and homogenized with 30yL of 10mM of EDTA followed by adding the final 
concentration 0.5% of triton - X100 in order to give the enzyme source. The enzyme reaction 
solution contains 300 mL of NaCI, 50mM of sodium phosphate buffer solution (pH 7.4) and 
20mM EDTA; and 2mM of [1- 14 C]acetyl-CoA (Amasham Japan) as the substrate, 8mM of 
choline bromide, and 0.1 mM of physostigmine as an acetylcholine esterase inhibitor. The 
enzyme solution, 2^L, was added to 5^L of the reaction solution in a 5mL microtube (Eppendorf, 
Germany), and the solution was lightly stirred and reacted for 15 minutes at 37°C. The reaction 
was terminated by ice-cooling; the microtube was put into a vial for the liquid scintillation 
counter the reaction mixture inside the tube was washed out with 5mL of 10m M phosphate 
buffer solution. Acetonitrile, 2mL, and 10mL of toluene-type scintillator containing 10mg/mL of 
sodium tetraphenylborate, were added to the above vial and stirred lightly for a minute. After 
standing for 10 minutes, the amount of acetylcholine labeled with 14 C was determined by the 
scintillation counter to obtain the ChAT activity. 

* * 

[0020] 

The quantification of protein was carried out using Lowry method. [Lowry et. al M J. Biol. Chem., 
1951, 193, 265-275] For this purpose, 10fiL of the above enzyme solution was employed. 
Based on these values, the specific activity, the total protein and the total ChAT activity were 
calculated. T-test was carried out for ChAT activity, protein concentration and survival rate. 
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[0021] 
Table 1 . 
[Table 1] 





n 


ChAT specific 


Relative 


Total protein 


Relative 


Total ChAT 


Relative 






activity (P 


ChAT 


(ng/well) 


total 


avtivity (P 


total 






moles/mg/min) 


specific 


(means ± SD) 


protein 


moles/jil/well) 


ChAT 






(means ± SD) 


activity 








activity 


Control 


5 


13.2 ±0.9 


100 


119.5 ± 19.9 


100 


93.9 ±110 


100 


mpNGF 


4 


21 .3 ±2.2 


161 


146.7 ±25.6 


123 


185.3 ±23.1 ; 


197 


(mg/mL) 
















100 














- 


hM-CSF 












• 




(CFU/mL) 




• 












10 


3 


12.8 ±2.4 


97 


148.7 ± 17.6 


125 


112.3 ± 14.1 


120 


50 


3 


15.5 ±0.7 


117 


171 .7 ± 16.1 


144 


159.4 ± 13.5 


170 


100 

• 


3 


15.5 ±0.7 


117 


187.8 ±2.3 


115 


128.1 ±8.2 

4 


137 


hG-CSF 
















(CFU/mL) 
















10 


3 


13.3 ± 1.9 


101 


133.5 ±32.4 


112 


107.2 ±31 .3 


114 


50 


3 


16.5 ±2.7 


125 


147.8 ±12.4 


124 


145.1 ±20.1 


155 


100 


3 


15.0 ±1.5 


114 


140.8 ±15.8 


118 


125.2 ±4.0 


133 


hEPO 




. ■ ■ • ■ 












(lU/mL) 
















1 


3 


11.9±0.8 


90 


157.0 ±21.2 


131 


111.5 ± 8.1 


119 


5 


3 


15.9 ±2.3 


120 


149.5 ±20.5 


125 


140.3 ±5.0 


149 


10 


3 


13.6 ±0.7 


118 


164.6±31.3 


138 


152.4 ±22.7 


162 



(ChAT specific activity of sample) 

a : Relative ChAT specific activity = : x 100 

(ChAT specific activity of control) 
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(Total protein of sample) 



b: Relative total protein = 



x 100 



(Total protein of control) 



c: Total ChAT activity = ChAT specific activity x Total protein 



d: Relative ChAT activity = 



(Total ChAT activity of sample) 



(Total ChAT activity of control) 



x 100 



[0022] 
Table 2. 







ChAT specific 
activity (P 
moles/mg/min) 


Relative 
ChAT 
specific 
activity 


Total 

protein 

(pg/well) 


Relative 

total 

protein 


Total ChAT 
avtivity (P 
moles/nl/well) 


Relative 
total 
ChAT 
activity . 


Control 


1 


20.2 


100 


147.1 


100 


170.2 


100 


hM-CSF 

(CFU/mL) 
50 


1 


34.1 


168 


157.1 


107 


322.2 


180 


hG-CSF 

(CFU/mL) 

50 


1 


32.6 

• 


161 

■ 


146.0 


100 


283.5 


158 


hEPO 

(CFU/mL) 

10 


1 


36.5 


180 


142.0 


97 


311.7 


174 



a, b, c, and d are the same as in Table 1 



[0023] 



As shown in Table 1 , it is obvious that after 5 days from when the doses shown in Table of 
rhM-CSF, rhG-CSF or rhEPO of the present invention were added, ChAT specific activity, total 
protein and total ChAT specific activity showed that rhM-CSF increased the total protein by 25%, 
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44% and 15% more than the control at the doses of 10CFU/mL, 50CFU/mL, and 100CFU/mL 
respectively; rhG-CSF increased the total protein by 12%, 24% and 18% more than the control 
at the doses of 10CFU/mL, 50CFU/mL, and 100CFU/mL respectively; and rhEPO increased the 
total protein by 31 %, 25% and 38% more than the control at the doses of 1 lU/mL, 5 lU/mL, and 
10 lU/mL respectively. These increase rates are equal or better in comparison with m(3NGF 
(100ng/mL) and it is obvious that the hematopoiesis factor of the present invention has the 
similar effect of nerve nutritional factor like mpNGF that promotes survival of the primary culture 
nerve cells. 

[0024] 

Further, rhM-CSF increased ChATspecific activity by 17% more than the control at the doses of 
50CFU/mL and 100CFU/mL respectively; rhG-CSF increased by 1%, 25% and 14% more than 
the control at the doses of 10 CFU/mL, 50 CFU/mL and 100 CFU/mL; and rhEPO increased by 
20% and 18% at the doses of 5 lU/mL and 10 lU/mL respectively. Further, rhM-CSF increased 
the total ChAT activity by 20%, 70% and 37% more than the control at the doses of 10CFU/mL, 
50CFU/mL, and 100 CFU/mL respectively; rhG-CSF increased by 14%, 55% and 33% more 
than the control at the doses of 10 CFU/mL, 50 CFU/mL, and 100 CFU/mL respectively; and 
rhEPO increased the total protein by 19%, 49% and 62% more than the control at the doses of 1 
lU/mL, 5 lU/mL, and 10 lU/mL respectively. These increase rate are equal or better in 
comparison with mpNGF (100ng/mL) and it is obvious that the hematopoiesis factor of the 
present invention has an excellent effect on ChAT promoting activity. 

[0025] 

Further, the effect of rhM-CSF, rhG-CSF and rhEPO of the present invention on ChAT specific 
activity, the total protein and the total ChAT activity are shown in Table 2. In this system, since 
total proteins are almost as the same between control group and group with hematopoiesis 
factor, the effect of hematopoiesis factor only on differentiated characteristics can be observed. 
It is obvious that rhM-CSF (50 CFU/mL), rhG-CSF (50 CFU/mL) and rhEPO (10 lU.mL) 
increased the ChAT specific activity by 61%. 68% and 80% respectively and the total ChAT 
activity by 80%, 58% and 74% respectively. 

[0026] 
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As shown Fig! 1 , in the group administered rhEPO, the survival rate of AchE positive cells at the 
septal area of the rats with fimbria - fornix cut in one side significantly improved compared to 
the control group (saline, 0.1% BSA). Confirmation of the effect of rhEPO on acetylcholine 
active nerve cells in vivo is significantly important for practical clinical trial. 

[0027] 

[Mechanisms] 

From the abovementioned experiments, it is obvious that although the rhM-CSF, rhG-CSF and 
rhEPO, which originally were discovered as a hematopoiesis agent to have an activity on the 
blood cells, they have similar activity like mpNGF on the central nerve cells. Specifically, they 
increased remarkably the total protein of in vitro primary culture of the septal area nerve cells of 
mouse, and also increased the ChAT specific activity and the total ChAT activity; and also 
increased the ChAT specific activity and the total ChAT activity of SN 6.10.2.2 cells, a choline 
active nerve cell line established from the septal area nerve cells of mouse. Accordingly, these 
hematopoiesis factors, rhM-CSF, rhG-CSF and rhEPO have both excellent cell survival 
prolongation activity and ChAT promotion activity. Further, in vivo experiments, the effect 
supporting survival of acetylcholine active nerve cells in fimbria - fornix neural pathway cut 
model was observed. In this model, the supply of the NGF produced in hippocampus and 
reversely being transported in axon is interrupted by the cut, and accordingly the NGF could not 
be supplied to acetylcholine active nerve cells, and accordingly the ceils would die. Accordingly, 
it became obvious that the rhEPO had neurotrophic factor activity like NGF. ' 

[0028] 

Accordingly, rhM-CSF, rhG-CSF and rhEPO of the present invention are effective on the 
disorders due to denaturalization and exfoliation of choline active nerve cells which causes 
memory disorder, for example, such as Alzheimer diseases and Alzheimer type senile dementia, 
and additionally, are effective on memory disorder, intelligence disorder, loosing conation, and 
dispersion accompanying with such as cerebral ischemia disorder including such as cerebral 

* 

infarction and cerebral hemorrhage, and cerebral circulation disorder. But the applicable 
disorders ot the hematopoisis factors, rhM-CSF, rhG-CSF and rhEPO are not limited to the 
abovementioned disorders related to the choline active nerve cells. Further, the action of 
mpNGF to the central nervous system is limited to rather narrow cell selectivity peripheral 
sympathetic nerve or sensory nerve, and choline active nerve in brain, but rhM-CSF, rhG-SCF 
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and rhEPO of the present invention are originally related factors to blood cells and considered 
to have possibility to act for broad kinds of nerve cells in brain as survival promotion factor, and 
this is considered the factors to provide excellent cell survival prolongation activity. Accordingly, 
rhM-CSF, rhG-CSF and rhEPO of the present invention are not limited not only to the disorders 
related to choline active nerve cells, but also are being promised to prevent and treat, for 
example, Parkinson diseases due to denaturalization and exfoliation of cerebral basal nigra 
dopamine active nerve cells, Huntington chorea due to denaturalization and exfoliation of GABA 
active nerve cells, and disorders due to widely brain function disorders. 

[0029] 

[Embodiment] The fallowings are formulation examples. 

Embodiment 1 . Erythropoietin, 8^ig, was diluted with injection-distilled water to 2mL with the 
above formula, prepared under sterilization condition, fractioned to vials and sealed. 

[0030] 

Embodiment 2. Erythropoietin, 8^g, was diluted with injection-distilled water to 2mL with the 
above formula, prepared under sterilization condition, fractioned to vials, freeze-dried and 
sealed. 

[0031] • 

Embodiment 3. Erythropoietin, 16^Lg, was diluted with injection-distilled water to 2mL with the 
above formula, prepared under sterilization condition, fractioned to vials and sealed. 

[0032] 

Embodiment 4. Erythropoietin, 16|ag, was diluted with injection-distilled water to 2mL with the 
above formula, prepared under sterilization condition, fractioned to vials, freeze-dried and 
sealed. 

[0033] 

Embodiment 5. Erythropoietin, 8^g, and human serum albumin, 5mg, were diluted with 
injection-distilled water to 2mL with the above formula, prepared under sterilization condition, 
fractioned to vials, and sealed. 
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[0034] 

Embodiment 6. Erythropoietin, 8^ig, and human serum albumin, 5mg, were diluted with 
injection-distilled water to 2mL with the above formula, prepared under sterilization condition, 
fractioned to vials, freeze-dried and sealed. 

■ 

» * 

[0035] 

Embodiment 7, Erythropoietin, 16^g, and human serum albumin, 5mg, were diluted with 
injection-distilled water to 2mL with the above formula, prepared under sterilization condition, 
fractioned to vials, and sealed. 

[0036] 

Embodiment 8. Erythropoietin, 8ng, and human serum albumin, 5mg, were diluted with 
injection-distilled water to 2mL with the above formula, prepared under sterilization condition, 
fractioned to vials, freeze-dried and sealed. 

[0037] 

Embodiment 9-12. Instead of human albumin in Embodiment 5-8, dextran 40. 5mg, was 
formulated and an injection was prepared as described in Embodiment 5-8. 

[0038] 

Embodiment 13. D-Mannitol 5g, erythropoietin 1mg, human serum albumin 100mg were 
dissolved in 100mL of injection-distilled water under sterilized condition, fractionated to vials for 
each 1mL, freeze-dried and sealed. 
[0039] 

Embodiment 14. Erythropoietin, 0.5mg, and sorbitol, 1g were sterilely dissolved into the 0.05M 
phosphate buffer solution, pH.7.0, 50mL, and each 0.5mL was fractioned into a vial followed by 
freeze-drying and sealding. Another 0.1% aqueous solution of methyl cellulose was sterilely 
prepared and each 1mL was fractioned to be dissolving solution. 

[0040] 

Embodiment 15. Human G-CSF (10mM phosphate buffer pH 7.0),75^g, and D-mannitol 
15mg.mL, were dissolved in injection-distilled solution to give 0.3mL, and were sterilized 
through a membrane filter having 0.22|im pore size. The obtained solution was filled into the 
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sterilized vial, and was sealed with a sterilized rubber stopper followed by tightening with 
aluminum closure and giving injection solution. The injection solution was stored in a dark room 
below 1 0°C. 

[0041] 

Embodiment 16. The osmotic pressure ratio of 50^g/mL of purified human G-CSF (1mM 
phosphate buffer solution, pH7.0) was adjusted to 1 with NaCI and the solution was sterilized 
through a membrane filter with 0.22|im pore size. The obtained solution was filled into the 
sterilized vial, and was sealed with a sterilized rubber stopper followed by tightening with 
aluminum closure and giving injection solution. The injection solution was stored in a dark room 
below 10°C. 

[0042] 

Embodiment 17. The osmotic pressure ratio of 100^g/mL of purified human G-CSF (1mM 
phosphate buffer solution, pH7.0) was adjusted to 1 with NaCI and the solution was sterilized 
through a membrane filter with 0.22)im pore size. The obtained solution was filled into the 
sterilized vial, and was sealed with a sterilized rubber stopper followed by tightening with 
aluminum closure and giving injection solution. The injection solution was stored in a dark room 
below 10°C. 

[0043] 

Embodiment 18. Purified human G-CSF (10mM phosphate buffer pH 7.0), 50>ig/mL, HAS with 
concentration of 10mg/mL, and D-mannitol 50mg/mL, were dissolved and were sterilized 
through a membrane filter having 0;22^im pore size. The obtained solution was filled into the 
sterilized vial, and was sealed with a sterilized rubber stopper followed by tightening with 
aluminum closure and giving injection solution. The injection solution was stored below room 
temperature, and was diluted with injection-distilled water on use. 

[0044] 

Embodiment 19. Purified human G-CSF (10mM phosphate buffer pH 7.0), 100^g/mL, gelatin 
with concentration of 10mg/mL, and D-mannitol SOmg/mL, were dissolved and were sterilized 
through a membrane filter having 0.22^im pore size. The obtained solution was filled into the 
sterilized vial, and was sealed with a sterilized rubber stopper followed by tightening with 
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aluminum closure and giving injection solution. The injection solution was stored below room 
temperature, and was diluted with injection-distilled water on use. 

[0045] 

Embodiment 20. Purified human M-CSF (10mM phosphate buffer pH 7.0), 75jig/mL, and 
D-mannitol 50mg/mL, were dissolved in injection-distilled solution to give 0.3mL, and were 
sterilized through a membrane filter having 0.22|im pore size. The obtained solution was filled 
into the sterilized vial, and was sealed with a sterilized rubber stopper followed by tightening 
with aluminum closure and giving injection solution. The injection solution was stored in a dark 
room below 10°C. 

[0046] 

Embodiment 21 . The osmotic pressure ratio of 50ng/mL of purified human M-CSF (1mM 
phosphate buffer solution, pH7.0) was adjusted to 1 with NaCI and the solution was sterilized 
through a membrane filter with 0.22jim pore size. The obtained solution was filled into the 
sterilized vial, and was sealed with a sterilized rubber stopper followed by tightening with 
aluminum closure and giving injection solution. The injection solution was stored in a dark room 
below 10°C. 

[0047] 

[Effects of the present invention] The preventing and therapeutic agents comprising rhM-CSF t 
rhG-CSF and rhEPO as an active agent have excellent cell survival prolongation activity, ChAT 
promotion activity and less adverse effect, and accordingly are effective on application for 
cerebral disorders including such as Alzheimer diseases, Alzheimer type senile dementia and 
cerebral blood vessel dementia as a medicine. 57) 

[Abstract] 
[Objects] 

An object is to provide effective agents to prevent and/or treat disorders including such as 
Alzheimer diseases, Alzheimer type senile dementia and cerebral blood vessel dementia due to 
various cerebral dysfunctions, wherein disorders can be effectively treated with a composition 
having cell survival prolongation activity and/or acetylcholine transferase promoting activity. 
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[Composition] 

The preventing and therapeutic agents comprising hematopoiesis factors selected one or more 
or erythropoietin, granulocyte colony stimulating factor and macrophage colony stimulating 
factor as an active component for disorders due to cerebral dysfunctions. 

[Effectiveness] 

The composition containing of excellent cell survival prolongation activity, ChAT promotion 
activity and less adverse effect, and accordingly are effective on application for cerebral 
disorders including such as Alzheimer diseases, Alzheimer type senile dementia and cerebral 
blood vessel dementia as a medicine. 

[Explanation of Figure] 
[Fig 1] 

Fig 1 shows the results of brain in vivo model experiment obtained in Embodiment 3 regarding 
cell survival prolongation activity. Y-axis represents relative survival rate and x-axis represents 
each group. 



Figure 1 




Control (3) beta- NGF (2) B=0- L (3) BO- H (3) 

(n) 



[What is claim.] 
[Claim 1] 
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The preventing and therapeutic agents comprising hematopoiesis factors selected one or more 
erythropoietin, granulocyte colony stimulating factor and macrophage colony stimulating factor 
as an active component for disorders due to cerebral dysfunctions. 

[Claim 2] 

The preventing and therapeutic agents for dementia due to cerebral dysfunctions according to 
Claim 1 ; wherein said disorders due to said cerebral dysfunctions are effectively treated with 
cell survival prolongation activity and/or acetylcholine trasferase activity. 



[Claim 3] 

The preventing and therapeutic agents for disorders due to cerebral dysfunctions according to 
Claim 1 ; wherein said disorders are Alzheimer diseases, Alzheimer type senile dementia, or 
cerebral blood vessel dementia. 
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